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HAZARDOUS AND MIXED WASTE RESOURCE CONSERVATION 
AND RECOVERY ACT STANDARD OPERATING PROCEDURES 

F-1 INSPECTION OF TANKS -- 

The tank inspection provisions require development of a 

schedule and procedure that provides a detailed inspection 

of the overfill controls of the tank. In addition, a daily 

inspection of aboveground tank systems, including 

instrumentation and the secondary containment structure is 

required. All observations are to be recorded in the 

inspection log. 

Examples of items that should be considered for inclusion in 

the 

0 

0 

0 

0 

0 

0 

0 

inspection plan are: 

Determination of appropriate pressure/vacuum vent set- 
point. 

Seating of vent seals. 

Foreign materials in roof drains. 

Inlets/outlets for blockage or corrosion. 

Seals on: 
manho 1 es - gauge hatches - inlet/outlet nozzles or flanges 

- level gauges 

- 

weather shields - 

Liquid level sensing system activated at proper present 
level. 

All valves operating properly. 

1 
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0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Visual and audible alarms functioning properly. 

Flow-rate controls. 

Temperature gauges. 

Pressure gauges. 

Controls. 

Analyzers. 

Alarms and emergency shutoff devices. 

Transmission systems. 

Power supplies. 

Panels and enclosures. 

Pumps. 

Electrical equipment. 

Insulation. 

Enclosures. 

Bearings, 

Other operating mechanisms. 

Overfilling control systems will typically consist of some 

type of liquid level monitoring device with an output signal 

that is used to close an inlet valve, open a by-pass valve, 

or sound an alarm. In some cases, however, the overfilling 

control equipment may simply be a hook gauge, tape-and-plumb 

bob, or manometer which is periodically visually checked. 

The regulation requires sufficiently frequent inspection of 

2 
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these control systems to ensure their proper operation. 

Where practical, daily inspection of overfill controls 

should be performed simultaneously with the required daily 

tank inspection. 

Specifics of inspecting these areas on an appropriate 

schedule will not be separately discussed. 

F-la Daily Inspections 

Daily inspection of the aboveground portions of the tank 

system for corrosion or leaks from tank fixtures, joints, 

flanges, pumps, valves, and seams, and daily inspection of 

leak-detection systems must be performed for tank systems by 

operators. 

In most cases, instruments and controls are visually 

inspected daily by the operator, since they are an integral 

part of the daily operation of the facility. Any unexpected 

discontinuities or abnormal peaks in data charts or data 

logs may indicate that there is some cause for concern. All 

instrumentation and control equipment should be thoroughly 

inspected according to the manufacturer's recommended 

frequency and methodology. Environmental conditions, such 

3 
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as heat, moisture, chemical attack, and dirt, are 

responsible for deterioration o'f electrical systems. The 

inspector should specifically look for these deteriorating 

effects. 

Gross leakage or corrosion from fixtures and seams will be 

readily evident. This is the primary purpose of a daily 

visual inspection. Stress corrosion around weld seams, 

joints, and fixtures may occur on the surface of the tank. 

Careful daily inspection of aboveground portions for 

corrosion will usually allow detection of potential defects, 

which then will require further detailed examination. 

Visual inspections are usually sufficient to locate major 

corroded areas on aboveground portions of the tank. 

In addition to daily inspection for corrosion, the 

aboveground portions of the tank shell should be inspected 

for leaks, cracks, buckles, and bulges. Discoloration of 

paint may be an indication of leakage. 

Cracks can be found at nozzle connections, in welded seams, 

and underneath rivets. Cracks, buckles, and bulges can 

initially be spotted by visual inspection, and their extent 

can be more thoroughly determined by other techniques. 

4 
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All valves and related mechanical equipment immediately 

related to the tank system should be visually inspected to 

ensure that the seating surfaces are in good condition. 

Specific guidance for these inspections is given below. 

F-lb Valves, Pipes, Fittings, and Hoses 

Inspection of valves, pipes, fittings, and hoses is critical 

to detect losses in metal thickness owing to external or 

internal deterioration. In many cases, high liquid 

turbulence or velocity causes these parts to erode or wear. 

Leaks are most likely to occur around pipe bends, elbows, 

tees, and other restrictions, such as orifice plates and 

throttling valves. Loading and/or unloading hoses used as 

flexible connections between vehicles and storage tanks are 

vulnerable to wear and tear as well. Traffic passing over 

hoses during loading and unloading can also contribute 

considerably to hose deterioration. 

Visual inspection while the tank is in operation should 

include checking for the following: 

0 leaks 
o misalignment of pump shafts 
0 unsound piping supports 
o vibration or swaying 

5 
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0 indications of pipe fouling (causing flow 

0 external corrosion 
0 accumulations of liquids 

restrictions) 

Specific areas that should be checked for the above 

conditions include: 

0 pipe bends 
0 elbows 
0 tees 
0 orifice plates 
0 throttling valves 
0 loading/unloading hoses 
0 Pumps 

Pipe connections in tank systems should be inspected for 

external corrosion by visual examination. Piping should 

occasionally be scraped and cleaned during visual 

inspection. When the tank has shown evidence of excessive 

settling, piping connections that might have been loosened 

should be carefully checked. 

Film lifting of the tank's protective coating is prevalent 

below seam leaks and isbestdetected, as are rust spots and 

blisters, by visual inspection, aided by scraping the film 

in suspected areas where necessary. Special attention 

should be paid to paint blisters, which are usually 

prevalent on the roof and the sunny side of outdoor tanks. 

6 
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F-lc Pumps and Compressors 

Although mechanical wear is the primary cause of 

deterioration for pumping and compression equipment, erosion 

and corrosion can also be contributing factors. Improper 

operating conditions, piping stresses, cavitation, and 

foundation deterioration causing misalignment have been 

known to contribute to deterioration. 

Routine 

include 

0 
0 
0 
0 

0 

0 
0 

0 

0 
0 

0 

visual inspections of pumps and compressors should 

the following: 

foundation cracks and uneven settling 
leaky pump seals 
missing anchor bolts 
leaky piping connections 
excessive corrosion 
excessive vibrations and noise 
deterioration of insulation 
excessive dirt 
a burning odor or smoke 
missing safety equipment such as a pump-coupling 
guard 
depleted lubrication oil reservoir 

Vibration has been known to deteriorate a pump or compressor 

rapidly: therefore, periodic observation or electronic 

measurement of the vibration level should be conducted. All 

assembly bolts, gaskets, cover plates, and flanges should be 

inspected as well to detect leaks and cracks. 

7 
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When a pump or compressor is taken out of use, the 

mechanical components should be checked for clearance, 

corrosion, erosion, deformation, wear, and any other changes 

detrimental to safe operation. 

F-ld Foundation Inspection 

Concrete curbing around the base of the foundation and 

foundation ringwalls should be inspected for signs of 

deterioration. Cracks or decay should be repaired promptly 

to maintain structural integrity and to prevent the leakage 

and collection of liquids under the tank. Concrete pads, 

base rings, piers, column legs, stands, and any other 

general support structures should be visually examined for 

cracks and spilling. Such deterioration can also be 

uncovered by scraping the suspected areas. The joint 

between the tank bottom and the concrete pad or base ring 

may have a seal for stopping water seepage. If so, this 

should also be inspected for corrosion. Wooden supports for 

tanks should be checked for rotting by hammering. Anchor 

bolts can also be checked for structural integrity and 

tightness by hammering. Anchor bolts can also be checked 

for structural integrity and tightness by hammering. 

Excessive foundation settlement is typically indicated by 

8 
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distortion of anchor bolts, buckling of columns, and 

excessive concrete cracking. Welds along the angle iron at 

the intersection of the shell and tank bottom should be 

inspected for deterioration as well. 

F-le Secondary Containment Inspection 

Secondary containment structures, including paint, liners, 

and double-walled tanks or other approved structures should 

be regularly inspected for signs of structural integrity, 

and erosion or corrosion. 

Polymeric liners are often used f o r  secondary containment. 

These liners have particular properties that should be noted 

during an inspection. Polymeric liners are subject to: 

1) risk of puncture: 

2) damage from vehicular traffic; 

3 )  attack by sunlight and ozone: 

4 )  attack by hydrocarbon solvents. 

9 
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F-lf Fiberglass Reinforced Plastic (FRP) Tanks 

Corrosion is the major cause of failure in metal tanks. FRP 

tanks, however, are more likely to fail due to reaction, 

softening, swelling, or cracking than from corrosion. 

Aboveground reinforced plastic tanks should be inspected for 

cracking due to bending, curving, or flexing after delivery 

and throughout the service of the tank. Excess pressure can 

result in structural failure, evidenced by interior 

longitudinal cracking in horizontal tanks and by vertical 

cracking in vertical tanks. A dye-penetrant testing method 

can be used to investigate suspected cracks. 

The metal appurtenances of a fiberglass or epoxy tank should 

be inspected according to the schedule discussed earlier. 

These metal parts may corrode or break and must be 

inspected. , 

10 
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R O C K Y  FLATS F l h E  DEPARTMENT 
EQUIPMENT C H E C K  LIST 

AMBULANCE B 1  227 

DAILY C H E C K  OF THE FOLLOWING ITENS: 

COMMENTS - ITEY MO TU WE TH FR SA SU 
S t a r t  b a t t e r y  d l  ! ! ! ! ! ! ! !  
' S t a r t  b a t t e r y  t 2  ! ! ! ! ! ! ! !  
Iue i  l e v e l s  3/4  t o  f u l l  ! ! ! ! ! ! ! !  
Cab quaqes read normal ! ! ! ! ! ! ! !  

! ! ! ! ! ! ! !  
Radio check . . . . . . . . 
Windshield wipers ! ! ! ! ! ! ! !  
Par ki ng brake ! ! ! ! ! ! ! !  
I L a s n i i 3 h t s  . . . . . . . . 
B o o t i e s  ! ! ! ! ! ! ! !  

Turn s i g n a l s  ! ! ! ! ! ! ! !  
EaerTency l i g h t s  ! ! ! ! ! ! ! !  
S p o t l i g h t s  ! ! ! ! ! ! ! !  
' t lood l i g h t s  ! ! ? ! ! ! ! !  
Fog l i g h t s  ! ! ! ! ! ! ! !  
Gouse 02  pressure ! ! ! ! ! ! ! !  

1 1 1  I f I l l  -- Sir en/ horn 
_ -  

I I  I I I I I I 

Head/tail/rnarker l i g h t s  ! ! ! ! ! ! ! ! _ -  

L 

P o r t a b l e  suct ion funct ion ! ! ! ! ! ! ! ! 
Portab le  0 2  f u n c t . / p r e s s .  ! ! ! ! ! ! ! ! 
R e s u s c i t a t o r  f u n c t . / p r e s s . !  ! ! ! ! ! ! ! 
Li fe -pack  5 scope funct ion!  ! ! ! ! ! ! ! 
Paddles 

c o r e  r a d i o  t e s t  ! ! ! ! ! ! ! !  
ean s h e e t s  on l i t t e r  . . . . . . . . 

Visual c a b i n e t  check ! ! ! ! ! ! ! !  
Visual t rauma k i t  check ! ! ! ! ! ! ! ! 
R e s o r r a t o r s  . . . . . . . . 
T i r e s  ! ! ! ! ! ! ! !  

- 
- 
b t o  3 0 j o u l e s  

? I  I 1 I I I t  
- - 

I I  I I 1 I I I 

MONDAY CHECK OF THE FOLLOWING ITEMS: 

Inventory all equipment ! ! 
E x t  i 2Tuisher  ! !  
Exharrge Life-pack b a t t .  1 1  

u i t h  b a t t .  i n  charqer t  ! ! 
Oil ?,eve1 i n  rescue t o o l  ! ! 
Operate resaue t o o l  ! !  

I I  

SATURDAY t g a d  t e s t  ! !  

FUEL-UP C H E C K  OF THE FOLLOWING ITEHS: 

€ n g i z e  511 l e v e l  I 

Radiator l e v e l  ! 
B a t t e r y  water level ! 
Tire 3 t e s s u r e  ! 
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ROCKY FLATS FIRE DEPARTMENT GF.UJF - i 
FIRE PREVENTION INSPECTION AND TEST RECORD CSECTIOl4  141 
MONTHL k. SF'K I NC LEK CordTRoL VGL'VE r r 4 w E c T  I ON 

SHIFT ASSIGNED; - 
HAVE ALL ALARMS BEEN LOGGED: YES----- NO--X-- 

SPRINKLER CONTROL VALVE NUMBERS 
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ROCKY FLATS FIRE DEPARTMENT GhOUF - 1 
F I R E  PREVENTION INSPECTION AND TEST RECORD CSEISTION i & i  

2 INCH D R A I N  TE3T, ALA i iM  TEST L r J D  'L'AL'v'E : rJSFECTiurd 

SHIFT ASSIGNED¶ 

HAVE A L L  ALARMS BEEN LOGGED: YES NO d---- 

SPRINKLER. DELUGE AND STANDPIPE SYSTEMS 

SPRINKLER CONTROL V A L V E  NUMBERS 
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KOCt I FLATS F I K E  DEFA6TMErlT 
SEMI -AiNrJUAL COZ SUF FKESS I OrJ SEF.;' IC I NG nfift TEST I iJG 

C GROUP- 1 I 

HA'& ALL ALARMS BEEN LOGGED: YES----- rdO----- 

BUILDING NUMBER: 127 DEV I CE NUMBER : FCO-OOS ALARM NUMEEK: 4ZJi 1 

LOCATION OF SYSTEM: BY THE SOUTHWEST CORNEK OF BUILDING 121. 

CGZ 50 LES. 1975 

CC2 50 LEIS. 

SIZE OF 
TYF'E CYLINDER 

1973 -------- 
PILOT BOTTLE 

PRESSURE PfESSUfiE 
HYDRO READ I NG READ I NG 
DbTE HIGH SIDE LOW SIDE 

COMMENTS : 

DATE RE'v'ISED: AFRIL '7.15'ab 
SUFERSEDES ISSUE GATED: OCTOGEK 4 , 1 9 8 6  
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KOCb I F L A T S  FIKE KiEFAF;TMEr.IT 
EUILDXNG MANU&L FXKE I;IAF\M ST&TXGIl  T S 3 I I N G  [:;fiouF: 11 

bLDG. D E V I C E  DELTf i  LOCAT I ON 

111 

123 

12s 

2s 1 

T 3 3 E  

J7 1 

& f l  

-7 1 

J7 1 

374 

440 

442 

414 

_- 

F-ObZ 4200 1 I N  EASEMENT HALLWAY, BY ENTRANCE TO 

F-07 1 42009 NORTH HALLWAY. BY WEST ENTRfiNCE TO B U I L D -  

F-062 42607 I N  ROOM 141. SOUTH DOCC. ENTKANCE TO EiUiLD- 

F-251-1 HEADQUARTERS ( F U L L  S T A T I O N )  ZONE-1. BY WEST ENTRANCE T 3  

FSD-45- 1 4 1905 SOUTH ENTRANCE TO TRAILER. 

REPRODUCTION AREA. 

ING. DOOR # 8.  

ING. DOOR # .f. 

ONLY MCSIN EASTIWEST HALLWAY. 

F-t:~zs 1010.3 SUB-BASEMENT ROOM 1 (:jiio. SOUTH 5 I DE C CENTER3 

F -C) 1 9 10902 1ST FLOOR HALLWAY 3OC)2. WEST END OF SUP- 
OF B U I L D I N G  BY STAIRWA’f b 2.  

PORT OFFICE AREA E’f SOUTH DOOR # 23.  

WEST HALLWkY LCENTER3 ON NORTH S IDE.  
F-057 1141 1 1ST FLOOR I N S I D E  ROOfl 5517. M A i N  EAST; 

F -04 5 1 1708 1 ST FLOOR ROOM 30J2, MA I N  EAST/  WEST HALL-  

F-QO 1 12402 BASEMENT ROOM 2901, EAST END OF STAIRWAY 

F-398 40 10; I N  ROOM 105. BY NORTHWEST E X I T .  DOOK # 7 .  

way. BY INCINERATOR CONTRGL ROOM. 

w 8. 

F-0’72 4 1609 I N  ROOM 101 BY NORTHWEST ENTRANCE. DOOR 
I) 1. 

FAC I L I  T’/ . F- 1 (1)s 4070 1 I N  ROOM 123. WEST END OF HEFiT TREAT 

DATE REVISED: APRIL 7.1984 
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ROCt.’i‘ F L A T S  F I R E  PEFARTMENY 
SEMI ANNUAL HALUrJ SUFFRESS I IJIU SEK’J IC I IJG nl4S TE37 1 tJG 

C GK0UF’- 1 1 

LOt f iTION O F  CYLINDER: 2nd f l o c r  i n  roam 219. Southeast corner 

LOCATION OF ALARM PANEL: 2nd floor i n  room 220.  on West w a l l .  

COMHENT 5 : 

DATE  F:EVISED: SEPTEMBER 24.1986 



OUARTERLY AUTOMfiTIC F I R E  ALARM TESTING 

COMHENTS: 

DATE ISSUED: MARCH J. 1986 

. 
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ROCKY FLATS FIRE DEFARTMENT c GF.JUF 1 1 
CSECTIOFJ lL3 QUARTERLY BUILDING FILTER PLENUM TESTING 

AND TESTED 

BUILDING:371 DEVICE NO: FFP-OCIl DELTA NO. 1 0 1 0 1  

FILTE PLENUMS INVOLVED:FP-l21&B. FP-122. FP-142, FP-141. FP-24,. 

FILTER PLENUM CONTROL VALVES 

COMMENTS : 
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ROC} Y F L A T S  F I R E  DEFAKTMEtdT C GF.OUF - 1 3 
GUAETERLY F LANT WhTEK COr4TF.GL VALL'E I fJSF ECT I ON C SECT I Glv i k 1 
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KOCC. i FLATS FIRE DEF&;FTI.lENT 
WNUAL tu I LD ING F I KE FROTECT I Or4 T E 3  T I IJG 

C GROUF- SMOI E UETECTION 

BUILDING: 1 1 2  DEVICE NUMBER: FSL-007 ALARM DELTA FOINT: 42305 

ALARM PANEL LOCATION; IN ROOM 1 1 1 -  BY EAST ENTRANCE TO CAFETERIA DOCt. 

00001 : 1 . C )  :CFD-7021 I 

00002 I 1.0 ICPD-7021 : I I I I 

I I I I , 
I 6 I I ----------------------------------------------------------------------- 

I I t I 

DATE EE'J I SED : GUGUST 1 Z e 1386 

. 
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ROC}.. y FLATS F I &E DEF&RTMENl 
ANNUfiL BUILDING COOLING TOWEF: TEST DATn 

C GKOUF - 1 1 

MANUFACTURE: GRINNELL RISER SIZE: 8 INCH 

WATER SUPPLY FRESSURE: 

PNEUMAT I C L I NE PRESSURE : 

LES. HOUSE A I R SUF'PL'v' PRESSURE : ---------- 
LBS. NITfiOGEN SUPPLY PRESSURE: ---------- 
LES NITROGEN CYLINDER PRESSURE: ---------- 
LPS. T R I P  POINT-AIR/NI fROGEN PRESSURE: ---------- 
LBS . TRIP POINT-WATEfi PRESSURE: ---------- 

TIME OF T R I P  AFTER INSPECTORS TEST IS OPENED: MIN*  ---- SEC* ---- 
T I =  OF WATER FLOW AFTER INSPECTORS TEST I S  OPENED: MIN*  ---- SEC* ---- 

ON: MIN. ---- SEC- ---- 
TXnE FROM INSFECTORS TEST OFENING T I L L  F I R E  F'UMPS COME  

FULL ALARM TO F I R E  DEFARTMENT: YES_---- NO ----- 

MANUAL PULL OF'ERATED FROFERLY: '{E 5 - - - - - NO----- 

TIME O F  WfiTER FLOW C;FTER MANUAL FULL I S  OFERGTED: MIN.---- SEC* __-- 
TRIF'  FOINT-WFITER FRESSURE: _ _ _ _ _ _  LBS. 

. 
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COMMENTS: (CLOGGED HEADS. BROKEN SUPPORTS. IMPROPER SPRAV PATTEKN,ETC., 

DATE ISSUED: AUGUST 10.1364 
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37lE- 18 

57 1 c-5 

31C-6 

27 1 C-7 

-37 1 C-a 

37 18-7 

571A-1 

57 1 A-2 

57 1 A-J 

37 1 A-4 

7 7  1 fi-5 

-7 
> I  18-1 

- -37 1 b-2 

77 1 a-7 

17 18-4 

I REEL 

; REEL 

: REEL 

REEL 

I REEL 

I REEL 

CABINET 

: CABINET 

: CABINET 

: CABINET 

: CABINET 

: REEL 

: REEL 

: REEL 

: REEL 

TOP OF STGIRWkY # 1, INSIDE AIR 1NTAC.E 
I FILTER FLENUM. 

: ATTIC AREA ROOM 4001. BY STAIRWAY # 1. 

1 ATTIC AREA ROOM 4Oc‘)4, SOUTH SIDE OF BUILD- 
: ING BY STAIRWk’f # Z. 

: ATTIC AREA. EAST END OF BUILDING Ird ROOM 
I 4503. 

: ATTIC AREA, EAST ENC OF BUILDING Ird AIR- 
: LOCK ROOM 4003. 

I ATTIC AREA. NORTH SIDE OF WILDING Ird 
i ST’AIRWLSY # 2 

I 1ST FLOOR. HALLWAY 3025. B Y  STAIRWAL’ t 7 .  

1 1ST FLOOR. HALLWCiY Ziilb. B Y  CAFETERIA. 

I IST FLOOR, HALLWAY 5002. B Y  MENS LOCkEk 
I ROOM. 

: 1ST FLOOR INSIDE PIENS LOCk.ER ROOM 3141. 

: 1ST FLOOR, HALLWAY 3008. WEST END OF BUILD 
I ING IN OFFICE AREA. 

: IST FLOOR. HALLWAY 5042. NORTH END. 

: 1ST FLOOR. IN ROOM T701 ON WEST WALL I N  
: INCINERATOR AREA. 

I 1ST FLOOR. HALLWAY 534: ON SOUTH WALL f4EAF’ 
: COLUMN G-7. 

i 1ST FLOOR HALLWAY J321. ON SOUTH WALL NEAR 
: COLUMN 6 - 2 .  
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Appendix F-7 Emergency Shower and Eyewash 
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HAZARDOUS MATERIALS RESPONSE 
TEAM INITIAL TRAINING 



Internal Letter 

Date July  20, 1988 

TO I N ~ W .  Orgnuallon. inmu Addran) 

. A. C. F i c k l i n  
1 Waste Operations 
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SUBJECT- HAZARDOUS M A T E R I A L S  RESPONSE TEAM I N I T I A L  T R A I N I N G  

At  present,  the F i r e  Department has e s tab l i shed  a 3-Tiered Tra in ing  
Program fo r  a l l  HAZ-MAT Response personnel. T ie r  1 i s  a 24-hour 
c l a s s  that  p r imar i l y  deals  with the awareness and i den t i f i ca t i on  o f  
hazardous mater ia l s .  I n  add i t ion ,  each f i r e f i g h t e r  must pass  a 
wr i t ten  examination with 80%. The fo l lowing  i s  a l i s t  o f  course  
object i ves  and de sc r i p t i on  o f  top ic s  covered. 

OBJECTIVES 

1. 

2. 

3. 

4. 

5. 

6. 

7 .  

Pa r t i c i pan t s  should  have ba s i c  general knowledge of the va r i ou s  
c l a s s e s  o f  hazardous mater ia l s .  

p a r t i c i p a n t s  can i den t i f y  l a b e l s ,  p lacards  and c h a r a c t e r i s t i c s  
o f  contai ners used i n  hand1 i ng hazardous materi a1 s .  

Pa r t i c i pan t s  can i den t i f y  appropriate f i r s t - response ac t i on s  
when presented with  simulated hazardous materi a1 s 
acc idents/ inc idents.  

Pa r t i c i pan t s  w i l l  be aware o f  e x i s t i n g  emergency resources  and 
w i l l  b e  a b l e  t o  l o c a t e  n e c e s s a r y  i n f o r m a t i o n  q u i c k l y  and 
accurate ly.  

Par t i c ipant s  w i  11 be aware 
t h e i r  l o ca l  communities. 

P a r t i c i p a n t s  w i l l  be ab 

of the need 

e t o  d e s c r  

t o  deve op pre-plans i n  

be t h e  f u n c t i o n s  o f  a 
command 'pos t  a s  t h e y  r e l a t e  t o  t h e  n e c e s s i t y  o f  e f f e c t i v e  
communi cat1  on and cooperati  on dur i  ng emergenci es .  

P a r t i c i p a n t s  w i  11 seek addit ional  knowledge and t r a i n i n g  f o r  
d e a l i n g  with hazardous mater ia l s  emergencies through extended 
seminars o r  fu r ther  study i n  the f i e l d .  



A .  C.  F i c k l i n  
Page 2 
7/ 2 1/ 88 

DESCRIPTION OF TOPICS 

1. 

2. 

3. 

4. 

5. 

6. 

7 .  

8. 

9. 

I n t roduct ion  t o  Hazardous Mater ia l s  

A video o f  hazardous mater ia l s  i nc ident s ,  followed by group 
d i s cu s s i on  . 
General C1 as ses  o f  Hazardous Materi a1 s , Labels  and P1 acards 

P r e s e n t e d  i n  t h i s  t i m e  frame w i l l  be a d i s c u s s i o n  o f  t h e  
general background o f  hazardous mater ia l s .  We w i l l  look  at and 
d i s c u s s  l a b e l s  and p lacards ,  emphasizing t h e i r  meaning and 
value. 

Rai 1 Invo l  vement 

Information w i l l  be g i ven  per ta in ing  t o  the s a f e  handl ing  of an 
accident/incident i n v o l v i n g  hazardous mater ia l s  on the r a i l r o a d  
system. 

Cargo Tank 

Ca rgo  tank s a fe t y  features  and emergency act ion  t o  take a re  
emphasized i n  t h i s  time period. 

A i  r Involvement 

P recaut ions  and procedures i n  react ing  t o  a i r c r a f t  emergencies 
are covered i n  t h i s  s e s s i on .  

I n c i  dent Command 

Dur ing  t h i s  s e s s i on ,  
command, when t h e y  
should  be invo lved.  

Emeraencv S i tua t i on s  

we w i l l  t a l k  about the types o f  i nc ident  
s h o u l d  be e s t a b l i s h e d  and what and who 

How t o  c o n t r o l  t h e  s c e n e ,  i tems  t o  l o o k  f o r ,  a s  w e l l  a s  
thoughts  on pre-pl anni ng w i  11 be presented t o  the pa r t i c i pan t s  
dur ing  t h i s  seminar se s s i on .  

P rotect i ve  Equipment 

P ro tec t i ve  equipment for use i n  the s a fe  handl ing  o f  hazardous 
mater ia l s  w i l l  be d i s cu s sed  and demonstrated. 

Compressed Gases/Fl ammable L i qu id  

Compressed gases and c lo sed  conta iners  are d i scus sed  du r i ng  
t h i s  por t ion  o f  the seminar. 
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10. 

11. 

12. 

13. 

14. 

15. 

16. 

Eme r gen cy Res pons e 

Ideas  and sugges t ions  o f  f ire f i gh t i ng  i n vo l v i ng  hazardous 
mater ia l s  are  pointed out and d i scus sed  a t  t h i s  time. 

Shi D D i  na Paoers 

How t o  make out proper sh ipp ing  papers and what t o  look f o r  t o  
obta in  needed information i f  an accident occurs w i l l  be 
presented dur ing  t h i s  i n s t ruc t i ona l  period. 

Radioact ive  Mater ia l s  

How should  you approach and s a f e l y  handle an acc ident l inc ident  
i n v o l v i n g  rad ioact i ve  mater ia l s ?  Th i s  period '  o f  i n s t r u c t i o n  
w i l l  answer t h i s  quest ion  and many others .  

Resources Ava i l ab le  f o r  Ass i s tance 

Examples o f  agencies ava i l ab le  f o r  a s s i s tance  and the type o f  
s e r v i ce s  they o f f e r  are  d i scus sed  t h i s  block o f  i n s t ruc t i on .  

Containment and Control 

D ikes ,  booms and d i ve r s i on s  are j u s t  some of the items 
spot l i ghted  i n  t h i s  segment o f  time. 

F i  r s t  Response 

A s i t u a t i o n  w i l l  be g iven t o  the pa r t i c i pan t s  which they w i l l  
" s o l ve "  i n d i v i d u a l l y .  Thei r  responses w i l l  r e f l e c t  the act ions  
t h a t  someone would take who was the f i r s t  person a t  the  scene 
o f  an emergency i n v o l v i n g  po s s i b l e  hazardous mater ia l s .  

Simulated Hazardous Materi a1 s Inc idents  

P a r t i c i p a n t s  a re  d iv ided  i n to  groups represent ing  communities. 
Each "community" w i  11 be g iven a simulated acc ident l inc ident  
and they w i l l  respond a s  a community en t i t y .  D i s cu s s i on  of 
"community" a c t i on s  w i l l  f o l l ow each s i t ua t i on .  Emphasis w i l l  
be placed on the  use  o f  a pre-plan procedure and demonstration 
o f  e f fec t i ve  communication s k i l l s .  

T i e r  2 i s  an 80-hour program dedicated t o  the hands-on approach t o  
hazardous materi a1 s . I t  prov ides  the f i r e f i g h t e r  with  the 
knowledge, s k i l l s  and a b i l i t y  t o  respond t o ,  and sa fety  cope with  
inc ident s  i n vo l v i ng  ce r ta i n  hazardous mater ia l s .  I n  add i t ion ,  each 
f i r e f i g h t e r  must pass  a wr i t ten  examination with 80%. The fo l lowing  
i s  a l i s t  of t h e  c o u r s e  o b j e c t i v e s  and d e s c r i p t i o n  o f  t o p i c s  
covered. 
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OBJECT1 VES 

1. 

2. 

3. 

4. 

5. 

6. 

7 .  

a. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

G i ven  a fact  s i t u a t i o n ,  determine how t o  use T i t l e  49 Code o f  
Federal Regulat ions  Part  100-177. 

Given a fact s i t u a t i o n ,  ident i f y  personnel p rotect i ve  s a fe t y  
equipment t o  be used f o r  a g i ven  inc ident.  

G i ven  a fact  s i t u a t i o n ,  ident i f y  the proper decontamination 
procedures t o  use  f o r  hazardous mater ia l s  i nc ident s .  

G iven a fact  s i t u a t i o n ,  i den t i f y  sa fety  methods t o  respond t o  
and mi t i gate  a ch l o r i ne  inc ident.  

Given a fact s i t u a t i o n ,  determine the proper procedures f o r  
app ly ing  a c h l o r i  ne k i t  . 
Given a fact  s i t u a t i o n ,  i den t i f y  s a fe t y  methods t o  respond t o  
and t o  mi t i gate  an i n d u s t r i a l  chemical inc ident.  

Given a fact  s i t u a t i o n ,  i den t i f y  a cryogenic. 

Given a fact  s i t u a t i o n ,  respond t o  a cryogenic inc ident.  

Given a p rac t i ca l  s i t u a t i o n ,  respond t o  a cryogenic  inc ident .  

Given a fact  s i t u a t i o n ,  determine a sa fe  response t o  a po i son  
gas i nc i  dent. 

Given a fact  s i t u a t i o n ,  i den t i f y  anhydrous ammonia. 

Given a fact  s i t u a t i o n ,  determine what methods should be used 
t o  cope with an anhydrous a m n i a  inc ident.  

Given a fact  s i t u a t i o n ,  i den t i f y  an e l e c t r i c a l  hazard. 

G iven  a fact  s i t u a t i o n ,  determine the proper methods used t o  
cope with  a p i p e l i n e  inc ident.  

Given a fact  s i t u a t i o n ,  determine the best  response procedures 
t o  a pe s t i c i de  inc ident .  

G i v e n  a f a c t  s i t u a t i o n ,  i d e n t i f y  t h e  pe r sonne l  p r o t e c t i v e  
equipment needed t o  respond t o  a pe s t i c i de  inc ident.  

G i ven  a fact  s i t u a t i o n ,  i den t i f y  the proper methods t o  cope 
with  a l i q u e f i e d  petroleum gases. 

G iven  a p rac t i ca l  s i t u a t i o n ,  respond t o  and handle a propane 
f i r e .  

G i ven  a fact  s i t u a t i o n ,  i den t i f y  how ac ids  and gases react  
dur ing  an inc ident.  
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20. Given a fact s i t ua t  f y  response considerat ions to  an 

21. Given a fact s i t ua t i on ,  determine what the term B.L.E.V.E. 

incident invo lv ing  explbs ives.  

means. 

22. Given a fact s i t ua t i on ,  ident i f y  proper response techniques t o  

23. G iven  a fact s i t ua t i on ,  determine the safety features of a 

24. Given a fact s i t ua t i on ,  ident i f y  the Incident Command 

25. 

26. Given a fact s i t ua t i on ,  determine the proper procedures t o  use 
during containment o f  hazardous materials  incidents.  

27. Given a fact s i t ua t i on ,  ident i f y  d i f fe rent  items which may be 
used t o  control hazardous mater1 a1 s sp i  11 s .  

28. Given a fact s i t ua t i on ,  determine the proper procedures t o  
respond t o  and cope with a hazardous materials  incident being 
transported by a i  r c ra f t .  

a r a i l  tank car incident.  

cargo tank. 

Organization. 

Given a fact s i t ua t i on ,  determine the structure o f  a plan. 

DESCRIPTION OF TOPICS 

1. 

2. 

3. 

Poison Gases 

on. ident 

The effects  o f  poison gases on the f i r s t  responder and methods 
t o  cope with poison gas incidents w i l l  be presented during t h i s  
time period. 

Anhydrous Amnoni a 

How emergency responders should respond t o  a anhydrous ammonia 
i nc iden t  and how t o  safety cope with anhydrous ammonia s p i l l s  
wi 11 be presented. 

El ect ri c Hazards/ Pi pel i ne Di s t ri but i on 

Two areas o f  concern w i l l  be presented during t h i s  time period. 
F i  rst, what hazards f i rst  responders w i  11 face when confronted 
w i t h  e l ec t r i ca l  s i t ua t i on s .  Second, what hazards f irst 
responders w i l l  face when confronted with p ipe l ine  incidents 
and safe response procedures to  both. 
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4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Pest i c i  des 

How t o  d e t e c t  a p e s t i c i d e  h a z a r d  and how t o  u t i l i z e  t h e  
information obtained from var ious  sources  when responding t o  an 
inc ident  w i  11 be d i scus sed.  

Resources A v a i  1 ab1 e 

Examples o f  agencies ava i l ab le  f o r  a s s i s t ance ,  wr i t ten  
r e s o u r c e s  and what t h e y  can  do for t h e  i n c i d e n t  r e s p o n s e  
persons wi l l  be presented dur ing  t h i s  course of i n s t ruc t i on .  

L iquef ied  Petrol eum Gas 

Compressed gases and c lo sed  conta iners  are  d i scus sed  and 
hands-on "How To" w i l l  be presented dur ing  t h i s  time per iod.  

Ac ids  and Bases 

C h a r a c t e r i s t i c s  o f  a c i d s  and bases and how t h e y  may r e a c t  
d u r i n g  a s p i l l  and s a f e  r e s p o n s e  t o  t h o s e  s p i l l s  w i l l  be  
presented. 

E X D ~  osi ves 

What a re  they,  where the  responder may come i n t o  contact with  
them, and how t o  s a f e l y  deal with them w i l l  be d i scus sed  dur ing  
t h i s  time per iod.  

Radi oact i ve Materi a1 s 

Dur i ng  t h i s  time per iod  we w i l l  d i s c u s s  rad ioact i ve  mater ia l s ,  
response methods and p i t f a l l s  t o  watch out fo r  dur ing  emergency 
s i t u a t i o n s .  

Hazardous Materi a1 s by Ra: 1 

S a f e t y  response, methods o f  obta in ing  v i t a l  information and 
inc ident  m i t i ga t i on  procedures are  presented dur ing  t h i s  course  
o f  i n s t ruc t i on .  

Hazardous Materi a1 s by Cargo Tank 

Cargo  tank sa fety  features  and emergency act ions  t o  take a re  
emphasized i n  t h i s  time period. 

Pre-P1 anni ng/ I nc i  dent Command 

Two sect ions  of i n s t ruc t i on  w i l l  be presented. F i r s t ,  pre-plan 
what i s  i t ?  Who i s  invo lved?  How t o  construct  a plan and why 
one i s  needed. Second, what i s  inc ident  command? How does i t  
work and why i s  i t  needed? 
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13. Containment and Control of Hazardous Mater ia l s  

P l u g g i n g ,  patch ing,  d i ke s ,  booms and d i ve r s i on s  are  j u s t  some 
o f  the areas covered dur ing  t h i s  segment o f  i n s t ruc t i on .  

14. Hazardous Mater ia l s  by A i r  

S a f e  response procedures and hazards of response t o  a i r c r a f t  
i n c i den t s  are  presented dur ing  t h i s  time period. 

T i e r  3 comprises 24-hours of annual HAZ-MAT Response Tra in ing.  Th i s  
t r a i n i n g  covers :  

1. Inc iden t s ,  response and mi t i gat ion .  

2. Decontamination 

3. Equipment use and maintenance and four (4) standard ( 

procedures a s  well a s  many of  the t o p i c s  l i s t e d  above. 

As I understand the OSHA/SARA and NFPA requirements f o r  
Response Tra in ing ,  we w i l l  more than exceed the 
requirements. Time l i n e s  for completion o f  T i e r  2 Tra 
scheduled f o r  December 1990. 

-s-___ 

I& F, 
T. J. Parker,  Captain 
Tra in ing  D i v i s i o n  
F i r e  Department 

i e ra t i ng  

HAZ -MAT 
mi  n i  mum 

n ing  i s  
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RCRA TRAINING COURSE MATERIAL 



RCRA HAZARDOUS WASTE TRAINING 
PROGRAM SUMMARY 
COURSE NO. 2 3 - 4 3 5  

Introduction 

Our nation's industries have generated vast quantities of wastes 

over the years. The Environmental Protection Agency (EPA) 

estimates that this country produces approximately 60 million 

tons of hazardous waste annually. 

With the passage of the Solid Waste Disposal Act in 1965, we 

began to address the problems associated with waste generation. 

The Act helped local governments turn their open dumps into 

covered sanitary landfills. The covered landfills reduced air 

pollution and odors emanating from the dumps/landfills. 

In 1976, congress enacted the Resource Conservation and Recovery 

Act (RCRA) which called for control of all hazardous wastes 

generated in this country. On May 19, 1980, the EPA, in response 

to its congressional mandate to implement the Act, promulgated 

hazardous waste regulations. RCRA established a Itcradle-to- 

gravet1 management system to track hazardous wastes from the point 

of generation to final disposal. 

In 1984, Congress passed additional legislation referred to as 

the 1984 RCRA Amendments. The RCRA Amendments impose a variety 

of new, more stringent requirements on hazardous waste 

generators, transporters, and the owners/operators of treatment, 



storage and disposal facilities within the regulated community. 

Significant provisions include: bans on land disposal of certain 

wastes: restrictions on placement of liquid wastes in landfills; 

and establishment of minimum technological requirements for 

landfills and surface impoundments. 

Who is involved? -- - 

The RCRA regulations specify the three main participants in the 

hazardous waste system as the generator, the transporter and the 

owner or operator of the treatment, storage, and disposal 

facility (TSDF). The generator determines at what point a 

substance is declared a waste, if it is hazardous and ensures 

that it is disposed of in a safe and secure manner. The 

transporter moves the hazardous waste from the generation site to 

the TSDF. The TSDF is the site where the waste is treated, 

stored, or disposed of, whether that is accomplished by 

landfilling, incineration, chemical treatment, or other means. 

Liability 

Under the current regulations, all generators are responsible for 

the safe "cradle-to-gravett management of any hazardous waste that 

they generate. This responsibility includes verifying that 

hazardous waste materials are packaged, stored, transported and 

disposed of in full compliance with RCRA and Department of 

Transportation (DOT) regulations. Generators of hazardous wastes 



are held responsible for damage caused to the environment or 

personal property by their wastes, even if attempts are made to 

dispose of the materials properly. Therefore, because there is 

no statute of limitation, the generator should retain, for an 

indefinite time, all appropriate documentation of on -site 

treatment, storage, and disposal of the waste or of its delivery 

to a permitted off-site TSDF. 

What is a Hazardous Waste -- -- - - 

Simply defined, a hazardous waste is a "solid waste" that 

exhibits toxic or hazardous characteristics as outlined in 

Subpart C of the Code of Federal Regulations. A solid waste, by 

EPA definition, can be any of the following: 

o Garbage, refuse or sludge: or 

o Any solid, liquid, semi-solid, or contained gaseous 

material resulting from industrial, commercial, mining 

or agricultural operations, or from community activity 

that is: 

a. Being "disposed of" by discharging, depositing, 

injecting, dumping, spilling, leaking, or placing 

into land or water so that any constituent of the 

waste may enter the environment; or 

b. A manufacturing or mining by-product. 

i 



Hazardous Waste Determination -- 

There are two approaches in determining whether or not a waste is 

hazardous. 

1. Hazardous waste lists compiled by EPA 

2. Waste exhibits one or more of the following 

characteristics. 

o IGNITABILITY 

o CORROSIVITY 

o REACTIVITY 

o EXTRACTION PROCEDURE (EP) TOXICITY 

Excluded Wastes -- 

Certain categories of wastes are not subject to RCRA hazardous 

waste controls. Included are: 

Waste water discharges regulated under the Clean Water 
Act, e.g., industrial effluents 

Source or special nuclear material regulated under the 
Atomic Energy Act 

Irrigation return flows 

Coal Combustion wastes 

O i l ,  gas, and geothermal drilling muds and brines* 

Mining wastes, as from extraction, beneficiation and 
processing of ores and minerals* 

Cement kiln dust* 

These categories are temporally excluded pending 
completion of on-going studies. 



Generator's Responsibilities 

Each generator of regulated solid wastes must fulfill the 

following obligations under RCRA: 

o Determine whether the waste is hazardous 

o Notify EPA and appropriate state agencies of activities 
involving hazardous wastes 

o Keep accurate records of all hazardous waste activities 

o Store all hazardous wastes in accordance with RCRA 

and provide required reports 

requirements 

o Prepare all wastes for transport to the disposal 
facility 

o Comply will all state handling, storing, permitting, 
record-keeping, reporting and transporting requirements. 

RCRA Permit - -- 

Most facilities that treat, store, or dispose of hazardous waste 

m u s t  obtain a RCRA permit. The application for this permit 

consists of two parts: Part A and Part B. Certain facilities 

have been required to submit Part A (those in existence before 

November 19, 1980).  Those facilities have been granted "interim 

status", which a l l o w s  them to continue to operate until final 

administrative action is taken on their permit. To obtain a RCRA 

permit, however, these facilities must submit Part B 

applications. The EPA Regional Administrators have the authority 

to request owners and operators of existing hazardous waste 



management (HWM) storage and treatment facilities to submit Part 

B of their RCRA permit application. 

An applicant for a RCRA permit should be aware that the EPA and 

the states share responsibilities for the administration of the 

RCRA permit program. Each state's role can vary according to the 

status of its authorization to administer the hazardous waste 

permit program. 

The Rocky Flats Plant is required under RCRA and the State of 

Colorado RCRA-equivalent program to obtain permits for its 

hazardous waste treatment, storage, and disposal facilities. It 

also has to comply with regulations concerning generation, 

handling, and transport of hazardous wastes. Based on Compliance 

Orders between the Department of Energy (DOE), the EPA, and the 

State of Colorado, mixed hazardous and radioactive wastes must 

also be managed in accordance with RCRA requirements. These 

requirements directly impact every individual associated with any 

aspect of hazardous waste management at the Rocky Flats Plant. 

This introductory training program is designed to inform all 

Rocky Flats personnel of the basic requirements of the RCRA 

program. It is only a small part of the overall hazardous waste 

training that you will receive at the Plant, to be supplemented 

by detailed owthejob training, as well as periodic refresher 

training. 



Hazardous Waste Management Program 

A s  a facility that generated, transports, treats and stores 

hazardous wastes, Rocky Flats is subject to most of the 

requirements of RCRA. Although it no longer operates a disposal 

facility, the Plant has land disposal facilities that will have 

to be managed, closed, and remediated in accordance4 with the 

regulations. The law also requires that the Rocky Flats waste 

management program directors institute personnel training 

programs, facility inspections, contingency plans, waste 

identification and analysis programs, and record-keeping systems. 

Because of the nature of the programs that are conducted at 

Rocky Flats, most of the required security issues are currently 

satisfied. 

The primary objective of this training program is to provide an 

understanding of the policies and procedures necessary to protect 

human health and the environment and to ensure personal safety. 

Virtually all RCRA requirements were instituted to force industry 

to achieve these goals. The detailed RCRA on-the-job training 

program, combined with the basic Rocky Flats core training 

program, should enable each employee to be sufficiently prepared 

to meet the challenges of must unexpected events which could 

result in hazardous situations. In general, you will be trained 

to recognize conditions that may lead to potential hazards and 

what to do in response to an accident or situation involving a 

hazardous release. You will also be instructed in proper 



hazardous waste management practices and will be expected to 

recognize those practices which are unacceptable by today's 

standards. 

You should be aware that civil and criminal charges can be levied 

in cases where disregard of standards and required practices is 

evident. Rather than act unknowingly, you will be expected to 

contact Waste Operations to receive guidance on specific actions 

or practices related to hazardous waste management. Personnel 

should be available at extension 4885  to answer any specific 

questions you might have. The Waste Operations Department is 

ultimately responsible for determining the fate of any hazardous 

wastes generated in your area. However, you may be responsible 

for originating a standard Waste Processing Request Form (WPRF) 

to assist Waste Operations in this determination. A copy of the 

standard Rocky Flats WPRF is attached to this summary. 

Although you probably will not be responsible for conducting any 

of the tests necessary to evaluate a waste for hazardous 

characteristics, you should at least be aware of the methods used 

to make this determination to give you a basic understanding of 

what constitutes a hazard. There are two primary means of 

determining whether or not a waste is hazardous. The first 

method is fairly simple: if a waste is listed in the EPA's 

hazardous waste regulations, then it is automatically a hazardous 

waste. This list is available from Waste Operations at your 

request. The second method for evaluating wastes is somewhat 



more detailed. If a waste exhibits any one of four hazardous 

characteristics, it is considered a hazardous waste. These 

characteristics include ignitability (flashpoint less than 

140OF); corrosivity (pH less than or equal to 2 or greater than 

or equal to 12.5); reactivity (yielding heat or toxic gases); and 

Extraction Procedure Toxicity (potential for leaching heavy 

metals and toxic organics). All hazardous wastes present at 

Rocky Flats are identified by the characteristics that cause them 

to be hazardous. 

Part of your work responsibilities may include periodic 

inspection of hazardous waste management facilities. Inspections 

are required under RCRA to ensure proper facility operations, to 

prevent equipment failure, to identify unsatisfactory and 

dangerous conditions, and to inventory emergency supplies. 

Inspections for each type of management facility (such as drum 

storage, tank storage, incineration, or treatment) are detailed 

in the hazardous waste regulations or other EPA publications. 

Typical inspection items include checking the condition of 

containers, looking f o r  leaks or spills, and checking standard 

operating conditions. Inspections must be performed on a 

regular, periodic basis, typically daily, weekly, monthly, or 

semi-annually. 

Records of all inspections must be maintained at the Rocky Flats 

facility. In addition to inspection logs, records documenting 

training programs, waste analyses, and waste tracking procedures 

I 

I 



(WPRF and manifest) must also be maintained. The importance of 

your input to this process cannot be emphasized enough. It may 

be your responsibility to conduct inspections or supply the 

necessary documentation. Therefore, your efforts can ultimately 

result in the success (or failure) of the hazardous waste 

management system. 

Finally, you should already be somewhat familiar with Rocky Flats 

emergency response plans that have been developed in accordance 

with other regulations and DOE requirements. RCRA also requires 

that a Contingency Plan be prepared for the facility that can be 

implemented in the event of a sudden release of hazardous wastes 

that could threaten human health or the environment. Most leaks 

and spills will probably be able to be contained near their 

occurrence and will not require implementation of the Contingency 

Plan. However, it will be your responsibility to contact the 

building supervisor or the Emergency Director (extension 2911) in 

the event of any hazardous waste spill. If a spill is sufficient 

to cause implementation of the Contingency Plan, the plan will 

identify the human resources necessary to deal with the emergency 

situation. You will be required to review the elements of the 

Contingency Plan during your on-the-job training. 

Remember, if you are unsure of any aspects of the hazardous waste 

management procedures at Rocky Flats, contact your supervisor or 

Waste Operations. The success of our hazardous waste management 

program depends on you. 
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This Exposure Information Report (EIR) addresses three separate 
waste management units at the Rocky Flats Plant. The subject 
units are the solar ponds, the present landfill and the West 
Spray Field. 

The docu- 
ment, Permit APDlicants' Guidance Manual for ExDosure Information 
Requirements Under RCRA Section 3019 (U.S. EPA, July 3 ,  1985). 
For ease of review, the organization of the EIR follows that 
given in the Guidance Manual. 

EIR has been prepared in accordance with the guidance 

The EIR is being submitted as an appendix to the RCRA Part B 
Post-Closure Care Permit Application-Interim Status Facilities. 
It is intended that the EIR be reviewed in conjunction with this 
document and with the RCRA Part B Permit Application. References 
are in 
these two Applications. 

made in the EIR to pertinent information that is located 

At the writing of this report, the present landfill is in full 
operation, with plans being made for its closure: the solar ponds 
are undergoing closure: the West Spray Field is no longer in 
operation. The EIR addresses the exposure potential of the pres- 
ent landfill when active, the west spray field after cessation of 
operations, and the solar evaporation ponds when active, during 
closure, and after closure. The Original Process Waste Lines 
(OPWL) will be addressed in the EIR if necessary. They are not 
addressed in this revision since the need for post-closure care 
of the OPWL has not yet been determined. The need for post- 
closure care at the Landfill, West Spray Field, and Solar Ponds 
have already been determined. 

There are five solar evaporation ponds at the Rocky Flats Plant: 
Pond 207-A, Ponds 207-B North, South, and Center, and Pond 207-C. 
Pond 207-A began operation in 1956; Ponds 207-B (North, South, 
Center), in 1960: and Pond 207-C, in 1970. The ponds were con- 
structed to store and treat (by evaporation) low level radioac- 
tive process wastes containing high nitrates and treated acidic 
wastes containing aluminum hydroxide. Other wastes have been 
received during their years of operation (see Section 2.1.4). At 
the present time, Ponds 207-A and 207-C are used only on an emer- 
gency basis and Pond 207-B North is the only pond and is used to 
store intercepted seepage water from the solar ponds. Ponds 207- 
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B Center and South are also used for intercepted seepage water. 
A history of the solar ponds is contained in Appendix 1-2 
(Closure Plan - Solar Evauoration Ponds, qtDescription of the 207 
Solar Evaporation Ponds") of the Post-Closure Care Application. 

The present landfill began operation in 1968. Operations at the 
landfill have changed during its years of service in accordance 
with changes in regulatory statutes. The changes that have oc- 
curred in disposal policies at the present landfill, including 
material acceptability, are discussed in Appendix 1-3 of the 
Post-Closure Care Permit Application, ( Closure Plan - Present 
Landfill ttDisposal Policiestt) . 
The West Spray Field was operated as a land treatment facility 
from 1982 to 1985. During its years of operation, aqueous wastes 
from Solar Evaporation Ponds 207-B North and Center were spray 
irrigated onto the field when the storage capacity of the pond(s) 
was reached. The West Spray Field covers approximately 105.1 
acres, of which approximately 38.8 acres received direct applica- 
tion. A detailed description of the facility and of the past 
application operations may be found in Appendix 1-4 (Closure Plan - West Smav Field, "Description of the West Spray Field") in the 
Post-Closure Care Permit Application. 
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SECTION 2.0 

INFORMATION REQUIREMENTS 

2.1 GENERAL INFORMATION 

In accordance with Resource Conservation and Recovery Act (RCRA) 
Section 3019(a), reasonably ascertainable information regarding 
the potential for the public to be exposed to hazardous wastes or 
hazardous constituents through releases related to the unit must 
be provided. This Exposure Information Report (EIR) must 
accompany each application for final determination, and at a 
minimum the information must address: 

reasonably foreseeable potential releases from both 
normal operations and accidents at the unit, including 
releases associated with transportation to or from the 
unit: 
the potential pathways of human exposure to hazardous 
wastes or constituents resulting from the releases de- 
scribed under paragraph (1): and 
the potential magnitude and nature of the human exposure 
resulting from such releases." 

Health and Risk Assessment Information and ReDorts 

There are no existing health or risk assessments that relate 
specifically to the present landfill or the West Spray Field. A 
health assessment relating to prior usage of the solar evapora- 
tion ponds is contained in the Final Environmental ImDact State- 
ment (FmS), Rockv Flats Plant Site (DOE, 1980). The F E I S  health 
evaluation considers the radiation health hazards that might be 
posed if past radioactive contents of the solar evaporation ponds 
were to be released through an impoundment failure. The solar 
pond assessment is a subpart of Section 3 of the FEIS which con- 
siders the potential consequences of a number of possible Plant- 
related accidents. The portions of the report which relate to 
the solar evaporation ponds (i.e., impoundment failure) are 
reproduced in Attachment 1. It is important to note that the 
FEIS assessment evaluates the potential risks posed by the solar 
ponds only while receiving radioactive wastes. The evaluation is 
not applicable to current usage nor to the unit after closure. 
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2.1.2 Zonins and Land Use Maus 

A composite land-use planning map which was developed from 
regional land-use plans and zoning maps may be found in Section B 
of the Post-Closure Care Permit Application (Facility 
DescriDtion, "Land Uses") . 

2.1.3 

An aerial photograph showing the three subject units (solar 
evaporation ponds, West Spray Field, present landfill) is 
found in Attachment 2. 

2.1.4 Additional Waste Analvsis Data 

During their years of operation, the solar evaporation ponds 
received primarily low level radioactive process wastes contain- 
ing elevated concentrations of nitrates, and treated acid wastes 
containing aluminum hydroxide. They have also received other 
wastes, including sanitary sewage sludge, lithium metal, sodium 
nitrate, ferric chloride, lithium chloride, sulfuric acid, am- 
monium persulfate, hydrochloric acid, nitric acid, hexavalent 
chrome, and cyanide solutions. Solvents may also have been pres- 
ent as a minor part of aqueous wastes, but were not routinely 
disposed of in the ponds. Ponds 207-B Center and South have 
received tertiary treated sanitary effluent and product water 
from the Reverse Osmosis Plant (see Appendix 1-2, Closure Plan - 
Solar EVaROratiOn Ponds, "Past Use"). Summaries of data (April- 
May 1986) characterizing the substances contained in Solar Ponds 
207-A and 207-B North are presented in Tables 2-1, 2-2, and 2-3. 
The data shown in these tables are considered indicative of the 
content of the ponds a t  that time. A complete set of the data on 
which these tables are based can be found in Appendix 1-4 
(Closure Plan - West Sprav Field, "Laboratory Test Resultsn8) of 
the Post-Closure Care Permit Application. Earlier data regarding 
the chemical composition of solar pond wastes can also be found 
in Appendix 6 of Appendix 1-2. Liquid and/or sediment samples 
were collected from the five solar ponds in August 1986 for ana- 
lysis of inorganic and organic parameters. The results of these 
analyses are also presented in Appendix 4 of Appendix 1-4. 

Disposal practices during its years of operation are briefly 
described in Appendix 1-3 (If "Dis- 
posal Policies") of the Post-Closure Care Permit Application. 
In general, the burial of solid and liquid wastes has been con- 
trolled in the past and maximum contaminant concentration limits 
have been set for radioactivity. The present management policy 
concerning material acceptability for burial requires no liquids, 
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TABLE 2-1 

Gros8 
B e t a  

CONC-TION RANGES O F  RADIOACTIVE PARAMETERS 
IN SOLAR POND SAMPLES + COUNTING ERROR 

(WL-MAY isa6) 

Pond 207-8 
Pond 207-A Pond 2 0 7 4  Pond 207-1 North 
Liquid Liquid S8db8nt Liquid 

t o t a l l  d i 8 80 lved) drY weightr dissolved) 
( P W l ,  ( P W l ?  ( P W %  ( P C W ,  

32+_38-80,000+ - 4 6 , 0 0 0 ~ 4 , 0 0 0  4,7002200- 16+_41-12Of50 
6 t 000 14,000~1,000 

37,000+2,000 160+20-11400~ -2lt86-100+92 
2 ,  000 100- 

Plutonium- 2.926.3-660 84216 1,000+_100- -0.0320.06- 
239 +so - 3 , 700+100 0. OSZO. 07 

2 4 1  4 , 0 0 0 ~ 1 0 0  0.0820.22 
Americium- 0.235.3-45+14 -2.2+3.6 1,400+_200- -0.02t0.04- - - 
U-233 + -2+23-20,000+ - 1 7 , 0 0 0 ~ 1 , 0 0 0  71+10-570230 - 0.10+0.24- 
U-2 3 4 1,000 5322 

U-238 

Tritium 24 0+18 0-93 o+ - ND 1,300+500- -4 0+_2 6 0- 
260- 12,005+_1 , 000 1,300900 

A i r  Dry NA 
Loss # 

NA - Not applicable 
ND = No data available 

NA 58.8-78.3 NA 

Note: Son8 analytical  values are reported a s  negative numbers. 
These negatives resul t  when the 1~8a8W.d value for the laboratory 
reagent blank is subtracted from a smaller measured analytical 
value. 
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Aluminum 
Antimony 
Usenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
&ad 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Selenium 
Silver 
Sodium 

Thallium 
Tin 
Vanadium 
2 inc 

CONCE2lTUTION RANGES OF INORGANICS AND PHENOLS 
IN SOLAR POND SAMPLES 

(APRZL-KAY 1986) 

Phenols 

Pond 207-1 
Liquid (uq/l )  
2,310-2,640 
600U 
150 
2 oou 
27-43 
70-150 
770-990 
13,700-16,300 
200-500 
1,610-1,750 
1,500-8 ,000  
5 OU 
1,540-1,650 
95-115 
0.2 
1,900-2,000 
13,200,000- 

sou 
310-370 
36,300,000- 
42,900,000 
l0OU 
7,000-13,000 
100-210 
620-780 

i4,300,000 

13-35 

Pond 207-A 
Sediment 
Img/kgdrywt) 

11,000-11,900 
250U-333U 
42U-56U 
833U-1,llOV 
309-1 , 570 
1,110-10, SO0 
19,600-50,000 
1,010-19,700 
83U-111U 
425-1, S90 
3,S90-6,900 
65-455 
20,400-21,000 
153-595 
7.5-2s 
124-1,320 
50,000-65,300 

2 1U-2 8U 
15 3-2 3 7 
130,000- 
166,000 
42U-56U 
167U-2 2 2U 
208U-278U 
227-595 

I. 7U-3.3 

Pond 
207-8 North 
Liquid (uq/l) 
200u 
6 OU 
1ou 
2 oou-2 2 0 
50 
5u 
990-198,000 
su-9 
2 ou 
5U-14 
2 OU-9 0 
5u 
407072,600 
su-15 
0.2u 
2 OU-5 0 
110-62,700 

5u-9 
5u-7 
330-451,000 

1 ou 
40U 
5 ou 
5U-2 2 

3-46 

U = Compound was analyzed for  but not d8tacted above the EPA 
protocol minimum detection (quantitation) limit. The number as- 
sociated With the letter U is the minimum attainable detection 
limit (EPA Method No. 3050 (SW846)t EPA 200 Series; HSL Base/ 
~eutral and Acid Extractable Sani-VOhtil88, EPA 625). Detection 
limits m8y vary between samples. In cases in which a Substance 
was not found in any o f  the samples and in which the detection 
limit varied, the result is exprasrred as the range of detection 
limits tor those samples, e.g., 83U-1110; in cases in which the 
detection limit was the same for all samples, the result 1s 
expressed as the co-on detection limit, e.g., 20U. 
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TULE 2 - 3  
CONCZNTR&TION 

Chloromothano 
Bromonothano 
Vinyl Chloride 
Chloroothane 
HOthylOnO Chlorido 
Acotono 
Carbon Di8uliido 
1,l-Dichloroothuro 
l,l-Dichloroathan~ 

Pond 207-A Pond 
Pond 207-A Sodiment 207-0 North 
Li-id (uq/I.) _(uq/kg) Liquid (uq/ 1) 

1000-1ooou 
10 ou- 100 ow 
100u-1000u 
100u-1000u 
sou-soou 
1005-2605 
sou-soou 
5 011-5 000 
sou-soou 

Trans-2 ,2-Dfchloroothono 5oU-5OoU 
Chlorof o n  5 ou- 5 0 ou 
l,2-Dichloroathano sou-soou 
?-Butanon. 100u-1000u 
l,l,l-Trichloroe~ano 5 ou-5 oou 
Carbon Tetrachloride sou-SOOU 
Vinyl Acetate 1oou-looou 
Bromodlchloromothano sou-soou 
1,2-Dichloropropane sou-5oou 
Tran8-1,3-Dichloropropene SOU-soou 

5ou-5oou Trichloroethm8 
Dibrorochloromothano 5 ou-soou 
1,1,2-Trichloroethano 5 ou-SOOU 
aantonr 5 ou-5 000 
ci8-1,3-Dichioropropono SOU-soou 
2-Qlloroethylvinyletor iOOu-1ooou 
Bromoform sou-5000 
4-Hothyl-2-Pentanono 1oou-1ooou 
2-Hexanono 1000-1ooou 
Totrachloroeth8no 100u-1000u 

Toluono sou-soou 
Chlorobontena sou-soou 
E t h y h n z  an8 so0-soou 
styrone 
Total Xylonms sou-5000 

1,1,2,2-Tetrachloroothan. SOU-So00 

5 ou- 5 0 ow 

3 6U-4 0 0 OU 
3 60-4OOOU 
3 6U-4 00 OU 
3 6U-4000U 
180-2OOOU 
WB-4680 
180-2 OOU 
180-2OOOU 
180-2 00 00 
18U-2 OOOU 
l8U-20000 
18U-2 0 0 00 
3 60-4 0 0 OU 
180-2 OOOU 
180-2 0 0 00 
3 6U-4 OOOU 
180-2 0 0 09 
180-2 0 OOU 
180-2OOOU 
18U-2 OOOU 
18U-2 0000 
180-2 OOOU 
18U-300OU 
180-20009 
3 60-4 00 OU 
180-2OOOU 
360-4OOOU 
3 60-4 0 0 OU 
2008-18OOU 
18U-2OOOU 
18U-2 0 0 OU 
18U-2 0 000 
180-2 0000 
18U-70000 
18U-2000U 

lot3 
100 
1ou 
10u 

19B-7 18 
1ou 
su 
5v 
5u 
m 
su 
50 

1ou-20 
su 
su 
1ou 
su 
su 
SU 
su 
su 
su 
su 
su 

10u 
su 
10u 
10u 
su 
su 
su 
su 
50 
su 
SU 

U * Corpound wa8 analyzod for but not dotocted abovo the EPA min- 
im- dotoction (quantitatlon) limit (EPA c ~ p  7/ss; HSL Volatilo 
orqanics Mothod, EPA 624). The nuabor as8ociat.d vith tha letter 
U is the minimus attainable dotoctlon limit, DetOctiOn lisits 
nay vary botvoon mnpl.8~ In cas08 in which a substance was not 
found in any o f  tho samples and in which tho detection limit 
varied, tho remult is e%pr898Od as tho range of dotection limits 
for thoso samples, e.g. , lOOU-1,ooou: in cases in which tho 
dOt8Ctfon limit wa8 the same for all sampler, the result is 
expressed as the co-on detaction limit, e.g.,  1OU. 
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J = Estimated value. Compound is tentatively identified. Com- 
pound was detected below the EPA protocol minimum detection 
(wantitation) limit. 

B = Analfie was found in blank as well as the sample. The data 
are considered questionable due to poasible blank contamination. 

1-1-8 



C078900 10526 Date: 5 October 1988 
Revision No. 1 
Appendix 1-1 

radioactive materials as defined by instrument detection limits, 
or nonroutine wastes (without special approval) may be accepted by 
the landfill. A listing of the types of wastes that are current- 
ly disposed of in the present landfill is provided in Appendix I- 
3 (Closure Plan - Present Landfill, "Treatment and Disposal of 
Solid Waste and Hazardous Wastell) of the Post-Closure Care Permit 
Application. 

When in operation, the West Spray Field was irrigated with liquid 
from Solar Evaporation Ponds 207-B North and Center. In general, 
the major contaminants in the water from Pond 207-B North were 
nitrates; the water from Pond 207-B Center was characterized by 
an elevated pH. Above background levels of radioactive substanc- 
es may also have been applied to the West Spray Field on some 
occasions. Data concerning the composition of the water previ- 
ously contained in Solar Ponds 207-B North and Center during the 
years of the West Spray Fieldls operation can be found in 
Appendix 1-4 (Closure Plan - West SDrav Field, "Character- 
isticst*) of the Post-Closure Care Permit Application. 

2.1.5 Annual Waste Volumes/Pretreatment Methods 

In 1985, Solar Pond 207-A received approximately 42,000 gallons 
of waste. The placement of waste materials directly into this 
pond ceased in 1986. Estimates of the maximum volumes of wastes 
that potentially may be contained in the solar ponds between the 
present dates and closure can be found in Appendix 1-2 (Closure 
Plan - Solar Ponds, llMaximum Waste Inventorytt) of the Post- 
Closure Care Permit Application. 

The present landfill receives an estimated 115 cubic years per 
work day of waste. None of this waste is pretreated prior to 
disposal. According to information contained in Appendix 1-3 
(Closure Plan - Present Landfill, ltVolume of Waste") of the Post- 
Closure Permit Application, the current total volume of waste in 
the landfill is 330,000 cubic yards. It is estimated that the 
landfill received approximately 20 cubic yards of compacted waste 
per work day for its first ten years of operation, approximately 
30 cubic yards of compacted waste per work day from 1978 to 1986, 
and 115 cubic years per work day between 1986 and 1988. 

The monthly volumes of liquid from Ponds 207-B North and Center 
that were applied to the West Spray Field during 1982 to 1985 can 
be found in Appendix 1-4. (Closure Plan - West SDrav Field, "Ap- 
plication Rate") of the Post-Closure Care Permit Application. It 
is estimated that during the years of the spray field's opera- 
tion, the total applications from Ponds 207-B North and Center 
were 9,013,000 and 57,363,000 gallons, respectively. Irrigated 
areas of the field received liquid from one or both ponds. Thus 
a maximum application of approximately 66,376,000 gallons oc- 
curred in the areas of the spray field that received liquid from 
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both ponds. The water applied to the fields was pumped from the 
solar evaporation ponds without pretreatment. 

2.1.6 Government Aaencies Which Insuect Unit Ouerations 

The Colorado Department of Health^ (CDH) has inspected the solar 
ponds and landfill for compliance with hazardous and solid waste 
regulations. Data has been supplied to the State for their 
records. The environmental impacts of the Plant are monitored by 
the Environmental Protection Agency (EPA), CDH, Jefferson County, 
and the City of Broomfield. Monitoring data from these agencies 
are presented in Attachment 7 .  Descriptions of the surface 
water, air, and soil monitoring programs and discussions of the 
data may be found in Sections 2.2.2.4 and 2.2.2.5 (surface 
water), 2.2.3.1 and 2.2.3.2 (air), and 2.2.5.1 (soil). 

Surface water discharges from the Plant are regulated under an 
EPA National Pollutant Discharge Elimination System (NPDES) 
permit. Although the NPDES permit does not specifically cover 
any of the subject units, a technical violation of the NPDES per- 
mit occurred in October 1984 due to a release from the West Spray 
Field. The violation was caused when run-off from spray irriga- 
tion bypassed the Plant surface water holding ponds and carried 
nitrates into McKay Ditch. Although the nitrate concentrations 
were below discharge limits, the release was considered in viola- 
tion since it did not go through an NPDES-designated outfall. 

2.2 PATHWAY SPECIFIC INFORMATION 

2.2.1 Groundwater 

2.2.1 Maus of Well Locations within Three Miles of the Units 

A map of the supply wells located within three miles of the solar 
ponds is presented in Plate I (see Attachment 3). Well locations 
were taken from records obtained from the Colorado State 
Engineer's Office. An attempt was made to physically locate the 
two wells (wells No. 11 and 12) that were reportedly the closest 
downgradient wells to the subject units (approximately 1.8 miles 
east of the solar ponds). These wells could not be located. The 
land on which these wells are supposedly located has been owned 
by the City of Broomfield since 1963. City employees had no 
knowledge of the wells. The locations of the other registered 
wells have not been verified in the field. However, it is 
assumed for the purposes of this report that wells no. 1 and 8, 
which are reportedly located approximately 2.4 miles northeast of 
the solar ponds (see Plate I in Attachment 3 ) ,  are the closest 
existing downgradient wells. 

A list of all wells registered with the Colorado State Engineer 
that are within three miles of the three units may be found in 
Table 2-4. The locations and uses of these wells are indicated 
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in that table. There are no existing maps that specifically in- 
dicate wells that are located within three miles of the West 
Spray Field and the present landfill. However, with the excep- 
tion of wells no. 66, 67, and 68 (as listed in Table 2-4), all of 
the registered wells situated within three miles of the landfill 
and West Spray Field are shown in Plate I (see Attachment 3). 
Table 2-5 summarizes the number of wells located within three 
miles of each unit that are used as a drinking water source. 

2.2.1.2 Groundwater Usaae 

The uses of the wells located within three miles of each unit are 
presented in Table 2-6. These data are summarized from the in- 
formation in Table 2-4. 

Most of the wells located within three miles of the solar evap- 
oration ponds (27 out of 53) are used as a source of human drink- 
ing water. These include 22 residential wells and five municipal 
wells. Nine wells are used for industrial/commercial purposes; 
twelve to water stock; and two for irrigation. 

The majority of the wells (21 out of 38) situated within three 
miles of the present landfill are also used to supply human 
drinking water. These include 18 residential wells and three 
municipal wells. Eight wells are used for industrial/commercial 
purposes and six are used to water stock. 

Of the wells located within three miles of the West Spray Field, 
seven out of 27 are used for industrial/commercial purposes. Six 
wells are used to supply residential drinking water and two are 
used to water stock. 

The nearest known wells (see section 2.2.1.1) that are 
downgradient to the three subject units are wells no. 1 and 8. 
According to the Colorado State Engineer's Records, well no. 1 is 
a domestic well and well no. 8 is a municipal well (see Table 2- 
4) These two wells are located approximately 2.4, 2.5, and 3.8 
miles, respectively, from the solar ponds, present landfill, and 
West Spray Field. 

2.2.1.3 Peaional Recharae/Discharae MaD 

Groundwater flow at the Rocky Flats Plant occurs in two hydrauli- 
cally connected systems. There is a shallow flow in the Rocky 
Flats Alluvium and valley fill materials, and a deeper flow in 
the claystones and sandstones of the Arapahoe formation. The al- 
luvium is up to 98 feet thick west of the Plant, but is com- 
pletely eroded to the east. 
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TABLE 2-4  

WELLS REGISTERED W I T H  THE COLORADO STATE ENGINEER 
WITHIN A THREE HILI? RADIUS OF SOLAR PONDS, 
PRESENT LANDFILL, AND/OR WEST SPRAY FIELD 

Est. zone of Units within Use Ref. Permit ouartcr Location 
No. Number Sec. Tsp. Rng. Comp 1 et i on 3 miles 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
1 7  
18 
19 
20 
21 
22  
23 
24 
25 
26 
27 
28 
29 

24243 SW/SW 
29289 SW/SW 
34582 SW/SE 
113864 NW/SW 
119287 SW/NW 
108871 NW/NW 
28678F SE/MW 
23591F SW/NE 
23590F NE/NE 
28779 SW/SW 
9126 NE/NW 
15044R SUlNW 
132576A SE/SE 
103583A SE/SE 
96282 NE/SE 
29620 M I S E  
52028 SE/SE 
132562 SE/SE 
132563 NE/NE 
26730F NH/MW 
264942F NE/NW 
131841 NE/NW 
26937F NW/NW 
31058F NE/NW 
032349F NW/NW 
123071 NE/NE 
016207F N W / W  
2862 sw/nw 
88218 N W / N E  

31  1.1s. R.69 W. 1 
31 1.1s. R.69 W. 3 
3 1  1.15. R.69 W. 1 
31  1.1s. R.69 W. 0 
3 1  7 .1s .  R.69 W. 1 
3 1  1.15. R.69 W. 1 
6 T.25 .  R.69 W. 8 
6 7 . 2 5 .  R.69 W. 8 
6 7 . 2 5 .  R.69 W. 8 
6 1.2s. R.69 W. 1 
7 1 . 2 5 .  R.69 W. 1 

17 7 . 2 5 .  R.69 W .  5 
18 1 . 2 5 .  R.69 W. 3 
18 1 .25 .  R.69 W. 3 
18 1.2s. R.69 W. 0 
18 1 . 2 5 .  R.69 W. 1 
18 7 . 2 5 .  R.69 W. 2 
18 7 . 2 5 .  R.69 W. 3 
18 7.25. R.69 W. 1 
19 7.25. R.69 W. 6 
19 7 . 2 5 .  R.69 W. 8 
19 1 . 2 5 .  R.69 W. 6 
19 7.25. R.69 W. 8 
19 7 . 2 5 .  R.69 W. 3 
19 7 . 2 5 .  R.69 W. 3 
26 7.1s. R.70 W. 1 
28 1.1s. R . 7 0  W. 4 
33 1.1s. R.70 W. 1 
34 1.15. R.70 W. 0 

KA/KFL 
KA/KFL 
KA 
Unk 
Unk 
Unk 
Unk 
Unk 
Unk 
Oa 
Oa 
KA 
Unk 
Unk 
Unk 
KA 
KA 
Oa 
Pa 
Unk 
Unk 
Unk 
Unk 
KL 
KL 
Unk 
Unk 
Unk 
Unk 

Hardaway, R .  
Hardaway. R .  
Heath, G.D. 
Waitman, 0.6. 
Roberts, B . A .  
Smith, H.R. 
Carlson, C.F. 
Jeffco Air Pk 
Jeffco Air Pk 
HcCadden. R.D. 
HcCadden, R.D. 
Lyons, H.O. 
Woodis. B.J. 
Brauch, K. 
Brauch, 1. 
Brauch, 0. 
Brauch. K. 
Woodis. B.J. 
Woodis, B.J. 
Cook, H.E. 
Cook, H.E. 
Cook, H.E. 
Cook, H.E. 
Babb. H.A. 
Phillips, H.F. 
Wilson, T.L. 
Cinaquanta, F. 
Weaver, J.E. 
Hill, T.C. 
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TABLE 2-4  Continued 

WELLS REGISTERED WITH THE COLORADO STATg ENGINEER 
WITHIN A THREE HILE RADTUS OF SOLAR PONDS, 
PRESENT LANDFILL, AND/OR WEST SPRAY PI- 

Units within Owner Ref. Perni t Locat ion use Est. zone of 
No. Number Sec. Tsp. Rng. Comp 1 et i on 3 miles 

30 
31 
32 
33 
34 
35 
36 
37 
38 

39 

40  
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

15060 
130482 
2651F 
3338 
91184 
42 120 
28915 
17 190F 
31889F 

31871F 

72601R 
3257 
30549F 
30550F 
033083F 
10003F 
23787F 
131860 
131861 
2679F 
20196 
34955 
34 149 
3454 1 
35405 
78493 
2956411 
24583F 
2957311 

MUlNE 
NEISE 
SWINE 
SEINE 
SWISW 
NE /NE 
NWISW 
NE 1 SE 
NEINW 

NEINW 

sElnW 
WHINE 
W I S E  
SWISE 
SWISE 
NE/SE 
NEINE 
NE/SE 
NE/SE 
SW/NE 
NWlSE 
SEISE 
NWINW 
NWINE 
NW/NE 
SE/NW 
nw/sw 
SE /MW 
MW/IIE 

36 1 .1s .  R.70 W .  1 
36 1.15.  R . 7 0  W. 1 

5 7.25. R.70 W. 5 
5 7 . 2 5 .  R . 7 0  W. 1 
7 7.25. R.70  W. 1 
8 1.2s. R.70  W. 1 
9 1.25. R . 7 0  W. 2 

16 7.25. R . 7 0  W .  4 
19 1.25. R.70 W. 2 

19 1.25. R.70 W .  3 

19 7.25. R.70 W .  0 
21 1.25. R.70  W. 1 
21 7.25. R.70 W .  9 
21 1.2s. R . 7 0  W. 9 
21 7.25. R.70  W .  9 
22 1.25. R.70 W .  5 
22  7.25. R .70  W .  4 
23 1 .2s .  R . 7 0  W .  4 
23 7 . 2 5 .  R .70  W. 4 
24 1.25. R.70 W. 5 
24 1 .2s .  R.70 W .  3 
24 7.25. R.70 W .  1 
25 7.25. R . 7 0  W. 1 
25 7.25. R . 7 0  W. 1 
25 7.25. R.70  W .  1 
26 1.25. R.70 W .  2 
27 7.25.  R.70 W. 9 
27 1.25. R.70 W. 5 
28 1.25. R.70 W .  9 

KA 
Unk 
Oa 
Pa 
Unk 
Unk 
Qa 
KF L 
Unk 

JHIKd 

Unk 
KFL 
Landf i 1 1  
Landf i 11 
Landf i 11 
KFL 
Unk 
Unk 
Unk 
KA 
KA 
KA 
KA 
KA 
KA 
Unk 
KL 
Unk 
KL 

Swanson, H.L. 
Verhey. R.J. 
Idealite to. 
Hogan, E.J. 
Ranson, A . L .  
Daniels, W . H .  
Church, M.F. 
Co. Land C o m .  
Blue Htn. Est. 
Water Distrtct 
Blue Htn. Est. 
Water District 
Snow, R.A. 
Church, H.F. 
Landftll, Inc. 
Landfttl, Inc. 
Landfill. Inc. 
Oil Shale Corp 
Cillissen, A.M. 
Storm, B.P. 
Bartel, L.C. 
Boise Cascade 
Westminster C. 
Stevens, D.N. 
Mentgen, C. 
Collicott. D.W. 
Collicott. D.W. 
Hartness, W.W. 
RPS, Inc. 
Pub1 i c Service 
RPS, lnc. 
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TABLE 2-4 (Continued) 

WELLS REGISTERED WITH TAE COLORADO STATE E I H E E R  
WITHIN A THREE MILE RADTUS OF SOLAR PONDS, 
PRESENT LANDFILL, AND/OR WEST SPRAY FIELD 

Ref. Perni t Location Use €st. zone of Owner Units within 
No. Number Sec. lsp. Rng. Compl et ion 3 miles 

59 29572H NW/NE 28 7.25.  R . 7 0  W .  9 KC RPS, lnc. F 
60 2957111 NW/NE 28 7.25. R.70 W .  9 KL RPS. Inc. F 
61 2956911 SEINE 28 1.2s .  R.70 W .  9 KL RPS, Inc. F 
62 2956811 NE/SE 28 1.25. R.70 W .  9 KL RPS. lnc. F 
63 29567H .%/NE 28 7 .25 .  R.70 W .  9 KL RPS, Inc. F 
64 2956611 NW/SE 28 1.25. R . 7 0  W .  9 KL RPS, Inc. F 
65 2956511 NE/SE 28 7.25. R.70 W .  9 KL RPS, lnc. F 

USES: 0 Household (indoor) use only 5 Industrial 
1 Domestic (indoor and outdoor) use 6 Irrigation 
2 Stock 7 Domestic and Irrigation 
3 Domestic and stock 8 Hunicipal 
4 Conercial 9 Other 

Estimated Zone of Completion: UNITS:  L - Present Landfill 
Qa Quaternary a1 luvium S - Solar Evaporation Ponds 
KA Arapahoe Formation F - West Spray Field 
KFL Fox Hills - Laramie Aquifer 
Unk Unknown 
JH Horr i son Formation 
Kd Dakota Formation 
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" B E R  OF WELLS THAT ARE USED AS A DRINKING WATER SOURCE 
WITHIN TtiReE HILES OP EACH UNIT 

Unit 
Drinking Water Usage 

Human Stock Human Total 
Only Only and Stock 

Solar Evaporation Ponds 

Present Landfill 

West Spray Field 

22  4 8 34 

18 2 4 24 

6 2 0 8 

NOTE: Some wells are located within three miles of more than one 
subject unit. These wells are included in the data f o r  
each applicable unit. 
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NUlZBER OF WELLS BY USAGE WITHIN THREE MILES OF THE SOLAR 
PONDS, PRESENT LANDFILL, AND WEST SPRAY FIELD 

Number of Wells 
Usage Solar Eva- Present Wee t Spray 

poration Ponds Landfill Field 

Domeetic/Household 22 

Stock 4 

Domestic and Stock 8 

Commercial/Industrial 9 

Irrigation 2 

Municipal 5 

Other 3 

18 

2 

4 

8 

0 

3 

3 

6 

2 

0 

7 

0 

0 

12 

TOTAL 53 38 27 

NOTE: Some wells are located within three miles of more than one 
subject unit. These wells are included in the data for 
each applicable unit. 
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Recharge and discharge areas and the potentiometric surface of 
the Arapahoe Formation are shown in Figure 2-1. There is no ex- 
isting map showing recharge/discharge areas of the alluvium and 
valley fill materials. 

The shallow system in the alluvium and valley fill materials is 
recharged by incident precipitation and infiltration from creeks, 
ditches, ponds, and spray evaporation/irrigation systems. Water 
is discharged through spring flow along the edge of the alluvium 
and through baseflow to Walnut and Woman Creeks. Water in these 
materials also recharges the underlying bedrock. Groundwater 
flow is generally to the east, but also toward the creeks. 

The majority of the groundwater flow in the Arapahoe Formation 
occurs in the lenticular sandstone bodies contained within the 
claystones. Recharge to the sandstones occurs where they subcrop 
beneath surficial materials or by downward leakage through the 
claystones. Discharge occurs along stream valleys as baseflow 
and as well discharge. Groundwater flow in the vicinity of the 
Plant is to the east toward the area of regional discharge along 
the South Platte River. 

2.2.1.4 Net PreciDitation Data 

Summaries of the average monthly water-equivalent precipitation 
(rain, snow, etc.) for the years 1953-1976 and of the total 
monthly precipitation for the year 1987 are presented in Table 2- 
7. Data collected after 1976 have not yet been included in the 
climatological data base. However, the 24-year period of record 
(1953-1976) is considered representative of Plant climatology. 

Using the 24-year average total precipitation value of 38.5 cm 
(15 inches) as representative of the mean annual precipitation 
and an estimate of 121.9 cm (48 inches) as the average evapora- 
tion rate (National Weather Service, Denver Regional Office), the 
net precipitation is calculated to be minus 83.4 cm (minus 32.8 
inches). 

2.2.2 surface Water 

2.2.2.1 M a D s  of Surface Water Bodies within Three Miles of the 
Units 

Surface water bodies located within three miles of the solar 
ponds, present landfill, and West Spray Field are shown in Plate 
I1 (Attachment 4 ) .  Surface water holding ponds located at the 
Rocky Flats Plant are shown in Figure 2-1. 
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TABLE 2-7 

HONTBLY PRECIPITATION 
A T T I i E  ROCXYPLATSP- 

Precipitation in Centimeters (cm) 

~~~ 

24-Year Average 
(1953-1976) 1987* 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

1.27 
1.65 
3.10 
4.34 
7.32 
4.29 
3.50 
3.02 
4.09 
2.51 
2.06 
1.35 

Annual Precipitation 38.50 cm 40.85 cm 

* Monthly precipitation values not available 
from the annual monitoring report 
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2.2.2.2 Surface Water Usacre 

Great Western Reservoir is the only surface water body with a 
major use that is located within a 3-mile radius of any of the 
three units. Situated within three miles of the solar ponds and 
the present landfill, the reservoir serves as a drinking water 
source for approximately 27,307 (based on 1987 census) people in 
the City of Broomfield. Although a number of other surface water 
bodies, including Rocky Flats Lake, are located within three 
miles of one or more of the subject units, they have no known 
ma j or usages. 

Standley Lake, which supplies drinking water to the cities of 
Westminster, Northglenn, and Thornton, is located approximately 
four miles from the Plant perimeter. Standley Lake also is used 
for irrigation and recreational purposes. 

2.2.2.3 Local Surface Water Flow Rates 

The flow of the surface waters passing through the Rocky Flats 
Plant site (North Walnut Creek, South Walnut Creek, Woman Creek) 
is intermittent. Surface water flow measurements are taken at 
four locations: below ponds A-4, B-5, and C-2 and on Walnut 
Creek at Indiana Street. Ponds A-4 and B-5 discharge into Walnut 
Creek. Pond C-2 discharges into Woman Creek. Flow rates are 
measured below the ponds only during controlled discharges. Pond 
water is released when the pond volume is at 10 percent of 
capacity. Flow is continuously monitored at the Walnut Creek 
station. 

The maximum, minimum, and average flow rates and the total gal- 
lons measured at these monitoring locations during 1984 and 1985 
are summarized in Table 2-8. The pond data are from measurements 
taken during the 24-hour period following discharges. The data 
for Walnut Creek reflect the total drainage passing through that 
station during the year. 

2.2.2.4 Surface Water Monitorina Systems 

Rockv Flats P lant Monitorins Proaram 

Two main surface water monitoring programs are conducted by the 
Rocky Flats Plant. One is for surface run-off/effluents leaving 
the Plant. The other is for regional water systems off the Plant 
site. 

Discharges from the Rocky Flats Plant are monitored for com- 
pliance with appropriate Colorado Department of Health (CDH) 
standards (Colorado Department of Health, 1981) and EPA National 
Pollutant Discharge Elimination System (NPDES) permit limitations 
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TABLE 2-8 

FLOW RATES (GALfX)NS/DAY) OF SURFACE WATERS 
AT THE ROCKY FIATS PLANT 

1985 - 1984 - Location 

Pond A-4 minimum 234,000 832,000 

Total gallon8 released 76,019,000 23,273,000 

maximum 9 p 003,000 2 352,000 

Pond B-5 minimum 4,000 40,000 
maximum I, 862 000 2 , 031,000 

Total gallon8 released 32,0081000 35,751,000 

Pond C-2 minimum 284,000 2,264,000 
maximum 2,693,000 3 , 512,000 

Total gallons released 13,253,000 5,776,000 

minimum O *  O* Walnut Creek 
(at Indiana S t . )  maximum 11,526,000 g , m , a o a  

Total gallons recorded 217 I 584 I 000 140,405,000 

* The flow in Walnut Creek is intermittant. 
for  Walnut Creek r e f l e c t  the total drainage passing 
s t a t i o n  during the year. 

through that 
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(NPDES Permit CO-0001333). The NPDES discharge locations, num- 
bered 001-007, are identified in Attachment 5A and illustrated 
in Figure 2-2. The NPDES permit places monitoring and reporting 
requirements and limitations on daily concentrations and monthly 
average concentrations for specific parameters. Reports are 
routinely filed with the EPA in accordance with NPDES permit 
requirements and copies are sent to CDH. 

Prior to discharge from Ponds A-4, B-5, and C-2, water is sampled 
and analyzed for gross alpha, gross beta, tritium, gamma activi- 
ty, pH, nitrate as nitrogen, and nonvolatile suspended solids. 
Water is not released if the Plant action level for any parameter 
is exceeded. During releases from Ponds A-4, B-5, and C-2, the 
water is sampled continuously. The samples are analyzed for 
plutonium, uranium, americium, tritium, pH, nitrate as N, and 
nonvolatile suspended solids. Water also is sampled continuously 
and collected daily from the outfall of Pond C-1 and from the 
Walnut Creek at Indiana Street sampling station when there is 
flow. Daily samples are composited weekly for plutonium, urani- 
um, and americium analyses. Daily samples from Pond C-1 and 
Walnut Creek at Indiana Street are analyzed for tritium. 

Regional water monitoring by the Plant includes sampling and 
analysis of public water supplies and tap water from several sur- 
rounding communities. Of the regional water supplies, only Great 
Western Reservoir and Standley Lake receive run-off from Rocky 
Flats drainage systems. Water samples are collected weekly from 
Great Western Reservoir, one of two supplies for the City of 
Broomfield, and from Standley Lake, a water supply for the City 
of Westminster and portions of the Cities of Thornton and 
Northglenn. The weekly samples are composited monthly and 
analyzed for plutonium, uranium, and americium concentrations. 
Each weekly sample is analyzed for tritium. Annual grab samples 
also are collected from three regional resenroirs (Ralston, 
Dillon, and Boulder) and one stream (South Boulder Diversion 
Canal) at distances ranging from 1.6 to 96 kilometers (1 to 6 0  
miles) from the Plant. These samples are collected to determine 
background data for plutonium, uranium, americium, and tritium in 
water. 

Drinking water from Boulder, Broomfield, and Westminster is col- 
lected weekly, composited monthly, and analyzed for plutonium, 
uranium, and americium. Tritium analyses are performed on weekly 
grab samples. Quarterly grab samples of tap water are collected 
from the surrounding communities of Arvada, Denver, Golden, 
Lafayette, Louisville, and Thornton. Samples are analyzed for 
plutonium, uranium, americium, and tritium. 

In addition to the monitoring programs for effluents and regional 
surface waters, samples are also collected monthly from the 
landfill holding pond. These samples are analyzed for a series 
of organic, inorganic, and radioactive parameters. The pond con- 
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tains groundwater collected by drains located at the perimeter of 
the landfill. The landfill pond water is not discharged off 
site. The water is spray irrigated onto land adjacent to the 
pond. 

Water Monitorins bv Government Aaencies 

The Colorado Department of Health (CDH) samples the surface 
run-off from the Rocky Flats Plant at several locations. Pond A- 
3 is sampled monthly and analyzed for gross alpha, gross beta, 
tritium, and nitrates. Walnut Creek at Indiana Street is sampled 
three times each week when there is sufficient flow and analyzed 
for gross alpha, gross beta, tritium, and nitrates. Woman Creek 
at Indiana Street is sampled monthly when there is adequate flow 
and analyzed for gross alpha, gross beta, tritium, and nitrates. 
The treated sanitary effluent in Pond B-3 is sampled weekly and 
analyzed for gross alpha, gross beta, tritium and nitrate . CDH 
samples having gross alpha activity of more than 40 x lo-' uCi/ml 
are analyzed for specific plutonium and uranium isotopes. 

The City of Broomfield samples surface run-off from the Rocky 
Flats Plant at the junction of Walnut Creek and Indiana Street 
daily whenever there is flow and analyzes the samples for gross 
alpha and beta activity. Sampling and analysis for all 
parameters in the NPDES permit is periodically performed by the 
Environmental Protection Agency. CDH and the City of Broomfield 
also collect surface water samples off site. Samples are 
analyzed for radioactive parameters. 

In the spring of 1986, the Drinking Water Section of the Colorado 
Department of Health requested that the cities of Thornton, 
Northglenn, Westminster and Broomfield sample raw and finished 
water associated with their communities and analyze the samples 
for specific volatile organic chemicals (VOCs). The City of 
Broomfield sampled raw water from Great Western Reservoir, 
finished water from the Broomfield Treatment Plant, and tap water 
from the City Office Building. Samples collected by the City of 
Westminster included raw water from Standley Lake and finished 
water from their distribution system. The City of Northglenn 
took samples of raw water from Woman Creek and of finished water 
from their distribution system. The City of Thornton sampled raw 
water from Woman Creek at Indiana Street. All the water samples 
were analyzed for the following VOCs: benzene, 1,2-dicholoro- 
ethane, 1,l-dichloroethylene, trichloroethylene, carbon tetra- 
chloride, p-dichlorobenzene, l,l,l-trichloroethane, and vinyl 
chloride. In addition, the sample taken by the City of Thornton 
from Woman Creek at Indiana Street also was analyzed for methy- 
lene chloride, 1,l-dichloroethane, trans-1,2-dichloroethylene, 
1,2-dichloropropane, cis-1,3-dichloropropane, 1,1,2-trichloroet- 
hane, trans-1,3-dichloropropane, 1,1,2,2-tetrachloroethane, 
1,1,2,2-tetrachloroethylene, and chloro-benzene. 
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2.2.2.5 Surface Water Oualitv Data 

On-Site Data Collected bv the Rocky Flats Plant 

On-site surface water monitoring data collected by the Rocky 
Flats Plant during 1987 are presented in Attachment 5 (A, B, and 
C). The data summaries are reproduced from the 1987 Annual Envi- 
ronmental Monitoring Report (Rockwell International, 1987 [sic]). 

Contaminant levels at the sampling locations listed in Attachment 
5 (A-C) reflect discharge and run-off from the Plant site in 
general. The data for pond A-3 reflect some groundwater seepage 
from the solar ponds. There is no surface water drainage from 
the landfill area. 

Run-off from the West Spray Field could potentially affect Walnut 
and Woman Creeks. Only one incident of such run-off to Walnut 
Creek has occurred. Management practices were initiated to 
preclude reoccurrence (see Section 2.5). The West Spray Field is 
no longer used. 

Annual average concentrations of chemical and biological con- 
stituents of liquid effluent samples collected from Ponds A-3, A- 
4, B-3, B-5, and C-2 during 1987 are presented in Attachment 5A. 
The data are indicative of overall water quality for these ponds. 
Concentrations of plutonium, uranium, americium, and tritium in 
water samples from the outfalls of Ponds A-4, B-5, C-1, C-2, and 
from Walnut Creek at Indiana Street are presented in Attachments 
5B and 5C. All plutonium, uranium, americium, and tritium con- 
centrations at these locations were 2.3 percent or less of the 
Derived Concentration Guides (DCGs). The applicable DCGs are 
listed in Attachment 5G. The DCGs were calculated based on the 
DOE interim standard (Rockwell International, 1987 [sic]). 

The following paragraphs summarize on-site surface water 
from 1980  to 1987  (Rockwell International, 1987 [sic]): 

quality 

At the downstream discharge points on Walnut Creek at Indiana 
Street and Pond C-2 on Woman Creek, maximum plutonium concentra- 
tions for the e'ght-year period were 7 . 1 0  +0.08  x lo" uci/ml and 
0.1120.7 x lo-' uCi/ml, respectively. T e maximum Uranium con- 

uranium concentration below Pond C-2 was 6 . 9 k 0 . 6  x 
Maximum americium concentration were 2.120.3 x 10 
Walnut Creek and 0.05+0.03 x lo-' uCi/ml in Pond C-2. The maxi- 
mum tritium c ncentration in Walnut Cr ek was approximately 
1300+600 x lo-' uCi/ml and 1200+600 x lo-' uCi/ml in Pond C-1. 
All plutonium, uranium, americium, and tritium concentrations at 
these locations were 2.3 percent or less of the applicable DCGs 
(see Attachment 5G). The maximum tritium co centration measured 
in Pond C-2 from 1981-1987 was 700+600 x lo-' uCi/ml. No tritium 
data were available for Pond C-2 for 1980.  

centration in Walnut Creek was 1453 x lO-'-uCi/ml and 
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During the seven year period, the maximum nitrate concentrations 
were approximately 14.0 mg/l in Pond A-4, 9.2 mg/l in Pond B-5,  
and 2.5 mg/l in Pond C-2. Nitrate concentrations in Pond A-4 de- 
creased slightly over the seven year period, but remained nearly 
constant in Ponds B-5 and C-2. pH was slightly basic in all of 
the ponds throughout the eight year period and remained fairly 
constant. In Pond A-4, pH ranged from approximately 8.4 to 9.0 
and averaged 8.7. In Pond B - 5 ,  pH again ranged from 8.3 to 9.0 
and averaged 8.7. In Pond C-2, pH ranged from 8.7 to 8.5 and 
averaged 8.3. Maximum nonvolatile suspended solids concentra- 
tions in Ponds A-4, B-5 ,  and C-2 were approximately 43 mg/l, 142 
mg/l, and 20 mg/l, respectively. The average nonvolatile sus- 
pended solids concentration in Pond B-5 was higher than those in 
Ponds A-4 and C-2 due to dam reconstruction in 1984. The nitrate 
and suspended solids concentrations and the pH values are typical 
of values found in regional waters. 

Results of three samples collected in 1987 from the landfill pond 
are listed in Attachment 5F (Appendix 5 of Appendix 1-3 C1 osure 
Plan-Present Landfill) . 
Off-Site Data Collected by the Rocky Flats Plant 

The results of the analysis of samples collected by the Rocky 
Flats Plant from public water supplies in 1987 are given in At- 
tachments 5D and 5E. Evaluation of the data indicates no unusual 
results. The plutonium, uranium, americium, and tritium con- 
centrations for the regional reservoirs represent a small frac- 
tion (0.5 percent or less) of the DOE interim standard Derived 
Concentration Guides (DCGs). The average plutoni m concentration 
in Great Western Reservoir was 0.008+0.001 x lo-' uCi/ml. Re- 
sults of the 1987 plutonium, uranium, americium, and tritium data 
for drinking water in nine communities were within the range that 
would be expected from atmospheric fallout and natural background 
radioactivity contributions in this area. All drinking water 
values were 0.4 percent or less of the applicable DCG. 

Drinking water standards have been adopted by the State of Colo- 
rado and the Environmental Protection Agency (EPA) for alpha- 
emitting radionuclides excluding ura ium and radon (15 x 10'' 
uCi/ml), and for tritium (20,000 x uCi/rnl) (U.S. EPA, 1976). 
During 1987, the sum of the average concentrations of plutonium 
and americium (alpha-emitti g radionuclides) in each community 
water sample was 0.03 x lo-' uCi/ml or less. These values are 
0.6 percent or less of the EPA and State of Colorado drinking 
water standard for alpha activity. The 1987 average tritium con- 
centrations in Great Western Reservoir, Standley Lake, nd in all 
community tap water samples was approximately 200 x 10-3 uCi/ml. 
These values are typical of background tritium concentrations in 
Colorado and represent 1.0 percent or less of the EPA and State 
of Colorado drinking water standard for tritium. 
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Data Collected bv Government Aaencies 

Surface water data collected by government agencies during 1985 
and 1987 may be found in Attachment 6. The data include surface 
water parameters measured by EPA at discharge point 001 (1987), 
ranges of alpha and beta activity in off-site surface water 
samples collected by the City of Broomfield (1985), and ranges of 
radioactive parameters in on- and off-site surface water samples 
collected by the Colorado Department of Health (CDH) (1985). 

The surface water parameters recorded by EPA at discharge point 
001 below holding pond B-3 (Attachment 6A) were less than or 
within NPDES limits. The values measured by CDH were similar to 
the mean 1985 values measured by the Racky Flats Plant at the 
same location (see Attachment 6A). 

The values for alpha and beta activity that were recorded in off- 
site surface water samples collected by the City of Broomfield 
(Attachment 6B) are typical of surface waters in the area. The 
values were all less than the City's guidelines for increased 
monitoring and decision levels for gross alpha and gross beta 
(City of Broomfield, 1985). The increased monitoring level for 
gross alpha or gross beta is 20 picocuries per liter. If a sam- 
ple reaches this level, the City will increase the monitoring 
frequency and notify all appropriate City staff and agencies. 
The decision level for gross alpha or gross beta is 5 0  picocuries 
per liter. If gross alpha or gross beta reaches this level, the 
City will increase the monitoring frequency, notify the ap- 
propriate staff and agencies, split samples to verify the 
radioanalysis results and switch over the Broomfield Service Area 
to the Denver water system. 

The ranges of values for gross alpha and gross beta activity re- 
corded in off-site surface waters by CDH (Attachment 6C) were 
similar to those measured by the City of Broomfield. The tritium 
levels were less than 1 percent of the DCG for tritium in water 
available to members of the public. The values for uranium that 
were measured in on- and off-site surface waters by the CDH 
(Attachment 6D) were all 2.5 percent or less of the DCG for 
drinking water (see Attachment 5G). The off-site values were 
similar to those measured by the Rocky Flats Plant at comparable 
sampling locations (see Attachment 5D). 

The analyses of samples of raw and treated water collected in the 
spring of 1986 by the Cities of Broomfield, Westminster, 
Northglenn, and Thornton indicated that there were no volatile 
organics (VOCs) present in these samples at or above detection 
limits. The detection limits for all VOCs except vinyl chloride 
were in the range of 1-5 ug/l: the detection level for vinyl 
chloride was 10 ug/l. 
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2 . 2 . 3  Air 
2.2.3.1 Air Monitorha Svstems 

Air on and in the vicinity of the Rocky Flats Plant is monitored 
for both radioactive and nonradioactive substances. Air monitor- 
ing is conducted both by the Plant and by state and local 
agencies. The following sections regarding air monitoring by the 
Plant are reproduced in part from the 1987 Annual Environmental 
Monitorinu ReDort (Rockwell International, 1987a [sic]). 

Radioactive Ambient Air Monitorincl bv the Rockv Flats Plant 

High-volume ambient air samplers are located on the Rocky Flats 
Plant, at the Plant perimeter, and in surrounding communities. 
The air samplers operate co tinuously at a volume flow rate of 

were installed between 1974 and 1976. The Lakeview Pointe and 
Cotton Creek Samplers were added in 1982 and 1984, respectively. 

Airborne particulates in ambient air are sampled continuously at 
23 locations within and adjacent to the Rocky Flats exclusion 
area (Figure 2 - 3 ) .  The sample filters are collected biweekly and 
analyzed for total long-lived alpha (TLLa). If the TLLa con- 
centration for a ambient air sample exceeds the Plant guide 
value (10 x 10 -?5 uCi/ml), a specific plutonium analysis 
is performed. Filters from 5 of the 2 3  samplers also are 
analyzed biweekly for plutonium. These five samplers are those 
that have historically shown the highest plutonium concentrations 
for the on-site sampling network. 

Samples of airborne particulates are collected on filters by 
high-volume air samplers at 14 locations along or near the Plant 
perimeter. The perimeter samplers are located between 2 and 4 
miles from the Plant center (Figure 2 - 3 ) .  Samplers from each 
location are collected biweekly, composited by location, and 
analyzed monthly for plutonium. 

approximately 1 2  l/sec ( 2 5  ft 9 /min). Forty-nine of the samplers 

Samples of airborne particulates also are also collected at 14 
locations in or near communities in the vicinity of the Rocky 
Flats Plant. These locations, shown in Figure 2 - 4 ,  are Boulder, 
Broomfield, Cotton Creek, Denver, Golden, Jeffco Airport, 
Lafayette, Lakeview Pointe, Leyden, Marshall, Superior, Wagner, 
Walnut Creek, and Westminster. Sample filters are collected 
biweekly, composited by location, and analyzed monthly for 
plutonium radioactivity. 
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Nonradioactive Ambient Air Monitor ina bv the Rockv Flats Plant 

Nonradioactive monitoring of ambient air includes the following: 
total suspended particulates (TSP), ozone, sulfur dioxide, 
carbon monoxide, nitrogen dioxide, and lead. These six 
parameters are criteria pollutants regulated by the EPA and the 
State of Colorado through the Clean Air Act Amendments of 1970 
and 1977, which includes the National Ambient Air Quality Stand- 
ards (NAAQS) (Clean Air Act, 1981a), and Colorado Air Quality 
Control Commission Ambient Air Standards (Code of Colorado 
Regulations, 1975-1979). Prior to July 1 9 8 6 ,  this monitoring 
utilized instrumentation in a self-contained van equipped for 
Mobile Ambient Air Monitoring (MAAM). A new ambient air monitor- 
ing shelter was installed during July-August 1986 adjacent to the 
old facility to ensure continuity and comparability of data. All 
ambient analyzers and support equipment were transferred from the 
MAAM van to the shelter in September and recalibrated in the new 
facility . 
During 1987, the values for all of the analyzed criteria 
pollutants (TSP, lead, sulfur dioxide, carbon monoxide, nitrogen 
dioxide, and ozone) were measured at 30 percent or less or any 
applicable limits or guidelines, with the exception of TSP and 
ozone. The highest TSP value for 1987 (a 24-hour sample) was 100 
micrograms per cubic meter (ug/m3), which is 38 percent of the 
primary 24-hour Nat'onal Ambient Air Quality Standard (NAAQS) 
standard of 260  ug m . The annual TSP geometric mean value for 

annual geometric mean standard of 75 ug/m3. 

The maximum one-hour 1987 ozone value was 0.135 parts per million 
(ppm), which is 112 percent of the NAAQS primary one-hour stand- 
ard of 0.120 ppm. The second highest one-hour ozone value, which 
occurred during the same afternoon in August, was 0.134 ppm. 
These ozone values are consistent with levels measured in the 
general Denver metropolitan area during high pollution episodes. 

1987 was 41 ug/m 2 , which is 55 percent of the NAAQS primary 

Ambient A i r  Mo nitor inu bv Others 

The Colorado Department of Health (CDH) operates eight continuous 
high volume air sampling stations at the Rocky Flats Plant. Four 
of these samplers (D -D4) are inside the inner security fence on 
the east side of the hant. The four additional samplers (D -D ) 
are located at the Plant perimeter, two along Indiana Stree? !o 
the east of the Plant, one at the West Access Road near Colorado 
Highway 93, and one on Colorado Highway 128 near the intersection 
of McCaslin Blvd. The samples are collected three times per 
week. It is generally the policy of CDH to analyze each on-site 
sample for TSP, gross alpha activity, and gross beta activity, 
and to composite monthly for plutonium analysis (Pu-239 and Pu- 
240, Pu-238 and Am-241). 
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Additionally, CDH operates continuous high-volume samplers at 
twelve sites in the Denver metropolitan area and at five remote 
locations across the state. The off-site monitoring locations 
are listed in Attachment 8B. The samples are generally analyzed 
for TSPs, gross alpha activity, and gross beta activity. 

In the summer of 1988, some changes occurred in the CDH air 
sampling program. They are currently collecting samples from air 
sampling units twice a week. 

2 . 2 . 3 . 2  Air Oualitv Data 

Air monitoring data which were collected by the Rocky Flats Plant 
during 1987 are presented in Attachment 7 and are discussed 
below. The data summaries are reproduced from the 1987 Annual 
Environmental Monitorha Report (Rockwell International, 1987 
[sic]). 

The a 
whole. It is not possible to determine the nature and magnitude 
of the contribution, if any, that the individual subject units 
make to the measured contaminant levels. 

data reflect ambient air conditions for the Plant site as 

Radioactivitv Data Collected bv the Rockv Flats Plant 

Attachment 7A contains the average concentrations during 1987 of 
plutonium in ambient air at selected on-site monitoring stations. 
The calculated value for the mean concentration at each location 
is referred to as the "point estimate." For each plutonium con- 
centration point estimate, a Lower Confidence Limit (LCL) and an 
Upper Confidence Limit (UCL), which define a 95 percent confi- 
dence interval, have been included in the attachment. The 
average concentrations of plutonium in ambient air the five on-T&te stations during 1987 ranged from 0.117 x IO-'' to 1.222 x 
10- uCi/ml. These concentrations were less than 6.11 percent 
of the Derived Concentration Guide (DCG) for inhalation of pluto- 
nium by members of the public (see Attachment 6G). During 1987, 
all TLLa concentrations measured at the 2 3  monitoring stations 
within and adjacent to the Rockx5Flats exclusion area were below 
the Plant guide value (10 x 10- uCi/ml). 

Attachment 7B presents the average concentrations of plutonium 
radioactivity in airborne particulates at the Plant perimeter 
sampling stations, S-31 through S-44 .  The average concentration 
of plutoni in ambient air at these locations during 1987 was 
0.005 x lo-'' uCi/ml. This concentration was 0 . 0 3  percent of the 
DCG for inhalation of plutonium by members of the public. At- 
tachment 7C presents the average concentrations of plutonium in 
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airborne particulates at the community stations during 1987. The 
average concentration of pl onium in ambient air at the communi- 
ty stations was 0.003 x 10 -% uCi/ml. This value is 0.02 percent 
of the DCG for inhalation of plutonium by members of the public. 

Throughout their years of operation, all on-site samplers have 
recorded annual mean concentrations of plutonium of less than 7 
percent of the current 9CG for inhalation of class W plutonium by 
the public (0.02 pCi/m ) .  All perimeter and community samplers 
have recorded annual mean concentrations below 0.4 percent of the 
DCG since installation. 

Radioactivity Data Collected by the Colorado DeDartment of Health 
(CDH) 

The on- and off-site air monitoring data collected by the CDH 
during 1984 and 1985 are summarized in Attachment 8A. The ranges 
for long-lived alpha (TLLa) and long-lived beta (TLLb) in on-site 
samples did not exceed those measured in both local 
(metropolitan) and remote (background) off-site samples. The 
sampl'ng results for TLLa were within the Plant guide value of 10 
x IO-' uCi/ml. The plutonium concentrations measured in on-site 
samples by CDH were similar to those measured in samples col- 
lected by the Rocky Flats Plant (see Attachment 7A). 

In the summer of 1988, some changes occurred in the CDH air 
sampling program. They are currently collecting Samples from air 
sampling units twice a week. 

Nonradioactivitv D ata Collected bv th e Rockv F1 ats Plant 

The nonradioactivity air sampling data for 1987 are summarized in 
Attachment 8D. The sampling results are all below current NAAQS 
standards (Clean Air Act, 1981a). 

The highest TSP value recorded (a 24-hour sample) was 100 ug/m3, 
whic3 is 38 percent of the 24-hour NAAQS primary standard of 26 
ug/m . The annual geometric mean value for 1987 was 41 ug/m , 
which is 55 percent of the NAAQS primary annual geometric mean 
standard of 75 ug/m3. 

s 

During 1987, a total of 8,143 l-hour ozone samples were collect- 
ed. The maximum l-hour value was 0.135 ppm, which is 112 percent 
of the NAAQS primary l-hour standard of 0.120 ppm. The second 
highest l-hour ozone value, which occurred during the same after- 
noon in August, was 0.134 ppm. These values are consistent with 
levels measured in the general Denver metropolitan area during 
high pollution episodes. 
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The maximum one-hour sulfur dioxide (SO2) value recorded at the 
Plant in 1987 was 0.025 ppm. The maximum observed 3-hour average 
value was 0.021 ppm, which is 4 percent of the NAAQS 3-hour 
standard of 0.500 ppm. The calculated annual arithmetic mean 
Value of 0.003 ppm is 10 percent of the NAAQS annual mean 
standard of 0.030 ppm. The maximum obsenred 24-hour average for 
SO2 was 0.010 ppm, which is 7 percent of the NAAQS 24-hour 
standard of 0.140 ppm. 

The 8,400 hourly averages of carbon monoxide (CO) data collected 
during 1987 yielded an annual arithmetic mean of 0.69 ppm, in- 
cluding a maximum one-hour average value of 6.5 ppm, which is 19 
percent of the NAAQS primary l-hour standard of 35 ppm. A maxi- 
mum 8-hour average concentration value of 2.30 ppm was recorded, 
which is 25 percent of the nine-hour NAAQS primary standard of 9 
PPm 

The nitrogen dioxide (NO ) data contain 7,500 hourly averages of 
continuous sampling ana gave an arithmetic mean of 0.005 ppm, 
which is 10 percent of the NAAQS primary mean standard value of 
0.05 ppm. The maximum l-hour value noted during this time period 
was 0.064 ppm. 

2.2.3.3. PoDulation Densitv 

Based on 1980 Census Tract Data, it is estimated that 1,585 in- 
dividuals live within four miles of the Rocky Flats Plant. Be- 
cause a buffer zone of 6,116 acres is maintained by the Plant, no 
one resides or is expected to reside closer than approximately 
two miles from the Plant. Population density is greater to the 
south and east of the Plant. Approximately 5,800 persons are 
employed at the Plant. 

2.2.4 Subsurface Gae 

2.2.4.1 Mun iciaal -Tme Wastes 

Solar Pond 207-B South has received product water from the sewage 
treatment plant; this water was subsequently pumped from 207-B 
South, processed through the Reverse Osmosis Plant, and recycled 
for use in the Steam Plant or cooling towers. Solar Pond 207-B 
Center received tertiary treated sanitary sewage water, which was 
disposed of by spray irrigation. The tertiary treatment process 
produces an effluent that is low in suspended solids and BOD. 
The effluent meets all NPDES permit requirements for off-site 
release. Solar Pond 207-A received some sanitary sewage sludge. 
Solar Ponds 207-B North and 207-C have not received municipal 
type waste. Sanitary sewage product water and sludge currently 
are not disposed of in the solar ponds. 

Municipal-type wastes received by the present landfill include 
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cafeteria garbage, waste paper, construction debris, and other 
trash. From 1968 to 1970, about 1,000 kg of sanitary sewage 
sludge was also disposed of in the present landfill. 

2.2.4.2 Underaround Conduits 

Diagrams of process waste and sanitary sewer pipes at the Rocky 
Flats Plant site are provided in Attachment 9. Included in the 
diagrams are those conduits associated with, and in the vicinity 
of, the solar ponds. Diagrams of all on-site conduits were not 
provided, as they may contain sensitive information. Diagrams of 
the total conduit network are available to authorized individuals 
upon request. 

2.2.4.3 Subsurface Gas Monitorinu Svstems 

There are no subsurface gas monitoring or control systems at the 
Rocky Flats Plant. Studies are currently in progress to deter- 
mine whether a gas collection system is necessary (Post-Closure 
Care Permit Application, Appendix 1-3, Closure Plan - Landfill, 
"Gas Collection"). About ten years ago, the Rocky Flats Plant 
drilled 
borings 
during 
methane 

2.2.5 

2.2.5.1 

approximately 30 borings at the present landfill. These 
were checked for methane. None was detected.In addition, 
the 1987 drilling and installation of 17 monitor wells, 
was not detected. 

Soil 

Soil Sanmlina Location Maps 

In April of 1986, soil samples were collected from the West Spray 
Field. For comparison, background soil samples also were col- 
lected from a 400 ft. x 400 ft. non-irrigated area along the 
western Plant boundary (Figure 2-5). 

Sample locations within the spray area were identified by enclos- 
ing the area within a hypothetical 400 ft x 400 ft square sub- 
divided into 100 squares, each 40 x 40 ft (Figure 2-6). The 
squares ware numbered and a random number generator used to iden- 
tify 18 squares within a circular sampling area. At the center 
of each of the 18 squares, a surface scrape, a surface core (0 -  
6") and subsurface core (6-12") were collected. The surface 
scrape and cores were composited to produce three composite sur- 
face scrapes, three composite surface soil samples and three com- 
posite subsurface soil samples for subsequent analysis for 
radioactive and nonradioactive parameters. 

Nine soil samples also were collected from the background area. 
Collection methodology was the same as that for the West Spray 
Field. 
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Additional soil samples were collected from test pits in spray 
application areas at the West Spray Field in 1988 (Figure 2-5). 

The 1988 sampling program consisted of digging 12 test pits (WSF- 
01 through WSF-12) with a backhoe. Seven of the twelve pits were 
located within the areas impacted by direct application of spray 
irrigation. Three samples were collected from each ,pit from 
various zones within the soil profile. A total of 36 samples 
were submitted for chemical analyses. 

Soil samples are also collected annually both on and off the 
Rocky Flats Plant site for the analysis of plutonium. In 1987, 
annual soil sampling included forty soil samples collected in 
September at radial intervals of approximately 18 degrees and at 
approximate distances of 1.6 and 3.2 kilometers (1 and 2 miles) 
from the center of the Plant. Five subsamples were collected 
from the corners and center of two one-meter squares, which were 
spaced one meter apart. Each set of ten subsamples was 
composited for the radiochemical analysis of plutonium. The 1987 
sampling locations and plutonium in soil data are displayed in 
Figure 2-7. 

In the past, the Colorado Department of Health and the DOE En- 
vironmental Measurements Laboratory have conducted independent 
surveys of the distribution of plutonium in soil surrounding the 
Plant. The Jefferson County Health Department also has done some 
soil sampling. 

2.2.5.2 Soil Monitorina Data 

Summaries of the analyses of soil samples collected in April of 
1986 from the West Spray Field and a background area in the 
Plant's buffer zone are presented in Tables 2-9 through 2-14. A 
complete set of the original data sheets can be found in Appendix 
1-4 (i,) of the Post-Closure Care 
Permit Application. With the possible exception of some volatile 
organics, parameters measured in the West Spray Field soil sam- 
ples showed no significant differences from those seen in the 
background samples. Toluene, chloroform, acetone, 2-butanone, 
and methylene chloride were detected at low concentrations in the 
West Spray Field and/or background samples. However, these com- 
pounds are common laboratory reagents and the presence of these 
substances may be due to laboratory contamination. 

The samples collected from the test pits in 1988 were analyzed 
for hazardous substances list (HSL) volatile organics, total 
organic carbon, gross alpha, gross beta, plutonium-239, uranium- 
233,-234, and -238, nitrate, lead, mercury, percent solids, and 
volatile solids. These parameters were chosen due to the nature 
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TABLE 2-9 

RANGES OF RADIOACTIVE PARAMETERS IN 
WEST SPRAY FIELD SOIL SAMPLES* 

(APRIL 1986) 

Surface Scrape 
srtep 

Gross Alpha 40514 - 55216 
Gross Beta 3456 - 4056 
Plutonium-239 0.04+0.20 - 

0 . 1 5 2 0 . 2 1  

~mericium-241 0.01+0.06 - 
0.02+0.06 

Uranium-233 + 1.020.2 - 
Uranium-234 1.2t0.2 

Uranium-238 0.90+0.20 - 
1.220.20 

Tritium 0.1150.23 - 
0.3950.23 

A i r  D r y  
Loss, % 20.7-27.4 

33513 - 44k15 20511 - 31213 
2926 - 3456 29+6 

0.0320.19 - -0.08+0.09 - 
0.1420.2 1 0.04+0.02 

-0.02,0.03 - -0.02+0.03 
0.0520.08 

0.7320.17 - 0.59+0.13 - 
1.050.2 0.8320.19 

0 . 8 0 + 0 . 1 8  - 0.6120.14 - 
1.050.2 0.8420.20 

-0.09+0.22 - -0.0820.22 - 
0.3420.23 0.5450.24 

19.4-24.0 16.2-67.7 

*Results are expressed in p C i / g  dry weight except for tritium, 
which is given in pCi/ml. Water wus extracted from the s o i l  and 
analyzed for tritium. 
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CONCENTRATION RANGES OF INORGANICS AND PHENOLS 
IN WEST SPRAY FIELD SOIL SAMPLES 

(APRIL 1986) 

Surf ace 
Scrape 0" - 6" 6" - 12" 
ComDosites GQnEama v 

Aluminum, total 
Antimony, total 
Arsenic, total 
Barium, total 
Beryllium, total 
Cadmium, total 
Calcium, total 
Chromium, total 
Cobalt, total 
Copper, total 
Iron, total 
Lead, total 
Magnesium, total 
Manganese, total 
Mercury, total 
Nickel, total 
Potassium, total 
Selenium, total 
Silver, total 
Sodium, total 
Thallium, total 
Tin, total 
Vanadium, total 
Zinc, total 

7570-8330 
4 lU-420 
8.3-9.2 
137U- 139U 
3.4u-3.5u 
3.4u-3.5u 
1800-2240 
9 -6-11 
13U-l4U, 13f 
10-11 
9160-10800 
42-63 
1230-1390 
295-337 
0.1u 
14U-20 
1650-1840 
3 4u-3.5u 
3.40-3.5u 
6813-75 
6.8U-6.9U 
27U-28U 
34u- 35u 
38-52 

7390-8760 
38U 
6.4U-6.7 
127U- 128U 
3.2U 
3.2U 
1170-1310 
8.6-12 
13U 
6.3-11 
9240-12500 
18-32 
1040-1240 
277 - 326 
0.1u 
13U-19 
1310-1590 
3.2U 
3.2U 
63U-64U 
6.3U-6.4U 
2 SU-26U 
32U 
24-36 

7010-10,600 
37u-4 1u 
6.1-6.80 
122U-137U 
3.OU-3.4U 
3.OU-3.4U 
1070-1500 
6.8-14 
12U-140 
7.3-9.2 
9960-11300 
14-23 
922-1310 
206-240 
0.lU 
12U-14U 
1200-1660 
3.OU-3.4U 
3.OU-3.4U 
610-68 
6.1U-6.8U 
24U-27U 
3 OU-3 4 U 
26-29 

Phenols 0.3U 0.3U-0.5 0.2U-0.3U 

U = Conrpound was analyzed for but not detected above the EPA 
protocol minimum detection (quantitation) limit (EPA Method No. 
3050 (SW 846); EPA CLP 7/85). The number associated with the 
letter U is the minimum attainable detection limit. Detection 
limits may vary between samples. In cases in which a substance 
was not found in any o f  the samples and in which the detection 
limit varied, the result is expressed as the range of detection 
limits for those samples, e .g . ,  37U-41U; in cases in which the 
detection limit was the same for all samples, the result is 
expressed as the common detection limit, e .g . ,  38U. 
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+Cobalt was d e t e c t e d  i n  one sample a t  t h e  d e t e c t i o n  l i m i t  of 1 3 .  
I t  was undetected i n  two other  samples a t  d e t e c t i o n  limits O f  1 3  
and 1 4 ,  r e s p e c t i v e l y .  
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TABLE 2 - 1 1  

CONCENTRATION RANGES OF VOLATILE ORGANICS 
IN WEST SPRAY FIELD SOIL SAMPLES 

(APRIL 1986) 

Soncentrat- 

Surf ace 
Scrape 0" - 6" 6 "  - 12"  sites CornPosites - 

Chloromethane 
Bromomet hane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
Trans- 1 , 2  - 
Dichloroe t hene 
Chlorof o m  
1,2-Dichloroethane 
2 - Butanone 
l,l,l-Trichloro- 
ethane 
Carbon Tetra- 
chloride 
Vinyl Acetate 
Bromodichloro- 
methane 
1,2-Dichlorupropane 
Trans-1,3-Dichloro- 
propene 
Trichloroethene 
Dibromochloro- 
methane 
1,1,2-Trichloro- 
ethane 
Benzene 
cis- lI3-Dichloro- 
propene 
2-Chloroethyl- 
vinylether 
Bromoform 
4-Methyl-2- 
Pentanone 

1 2 U - 1 4 U  
1 2 U -  1 4 U  
1 2 U - 1 4 U  
1 2 U -  1 4 U  
2 9B- 3 6B 

7 U - 2 5 8  
2 B J - 7 U  

6 U - 7 U  
6 U - 7 U  

6 U - 7 U  
6 U - 7 U  
6 U - 7 0  

1 2 U -  1 4 U  

6 U - 7 U  

6 U - 7 0  
1 2 U - 1 3 U  

6 U - 7 U  
6 U- 7U 

6 U - 7 U  
6 U - 7 U  

6 U - 7 U  

6 U - 7 U  
6 U - 7 U  

6 U - 7 U  

1 2 U -  1 4 U  
6 U - 7 U  

1 2 U - 1 4 U  

1 3 U  
1 3 U  
1 3 U  
1 3 U  

338-708 
6 U - 1 4 8  

6 U  
6 0  

2BJ-6U 

6 U  
2 J - 6 U  

6 U  
1 3 U  

6 U  

6 U  
1 3 U  

6 U  
6 U  

6 U  
6U 

6 U  

6 U  
6 U  

6 U  

1 3 U  
6 U  

13U 

1 2 U -  1 4 U  
1 2 U - 1 4 U  
1 2 U - 1 4 U  
1 2 U - 1 4 U  
2 9B- 3 3 8  

6 U - 2 9  
2 . 7 - 6 U  
6 U - 7 U  
6 U - 7 U  

6 U - 7 U  
6 U - 2 7  
6 U - 7 U  

1 2 U - 1 4 U  

2 J - 7 U  

6 U - 7 U  
1 2 U - 1 4 U  

6U-7U 
6 U - 7 U  

6 U - 7 U  
6 0 - 7 U  

6 U - 7 U  

2 s - 7 U  
6 U - 7 U  

6 U - 7 U  

1 2 U - 1 4 U  
6 U - 7 U  

1 2 U - 1 4 U  
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TABLE 2-11  

CONCENTRATION RANGES OF VOLATILE ORGANICS 
IN SPRAY FIELD SOIL SAMPLES 

(APRIL 1986) 

(continued) 

2 -Hexanone 
Tetrachloroethene 
1,1,2,2-Tetra- 
chloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

S u r f  ace 
Scrape 
Comoosites 
12U-140 
6U-7U 

6U-7U 
2J-21 
6U-7U 
60-7U 
6U-7U 
6U-7U 

0” - 6” - 
13U 
6U 

6U 
6U-43 
6U 
6U 
6U 
6U 

6 ”  - 12” 
Qawxuas 
12U-14U 
6U-7U 

6U-7U 
6U-7 
6U-7U 
6U-7U 
6U-7U 
6U-7U 

U = Compound was analyzed for but not detected above the EPA 
protocol minimum detection (quantitation) limit (EPA CLP 7/85). 
The number associated with the letter U is the minimum attainable 
detection limit, Detection limits may vary between samples. In 
cases in which a substance was not found in any of the samples 
and in which the detection limit varied, the result is expressed 
as the range of detection limits for those samples, e .g . ,  12U- 
14U; in cases in which the detection limit was the same for all 
samples, the result is expressed as the common detection limit, 
e . g . ,  13U. 

J = Estimated value. Compound is tentatively identified. Com- 
pound was detected below the EPA protocol minimum detection 
(quantitation) limit. 

B = Analyte Was found in blank as well as the sample. The data 
are considerod que8tionable due to possible blank contamination. 
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TABLE 2-12 

rE PARAMETERS IN BACKGROUND SOIL SAMPLES 
?COUNT I NG ERROR 

(APRIL 1986) 

Surf ace 
Scrape 

CornPosites 9 m - 6 "  - 
Gross Alpha 67217 - 75518 18511 - 46215 
Gross Beta 5027 - 5627 3056 - 4027 
Plutonium-239 0.02+0.21 - 0.01+0.10 - 

0.10+0.20 0.09+0.22 

Americium-241 -0.2250.03 - 0.00+0.08 - 
0. O O k O  .os 0.2820.16 

Uranium-233 + 1.1+0.2 - 0.77+0.17 - 
Uranium-2 34 1.420.2 0.8620.17 

Uranium-238 0 . 8 9 t 0 . 2  - 0.6650.16 - 
1.220.2 0.9250.18 

Tritium -0.05+0.22 - -0.0720.22 - 
0.0920.2 3 0.2020.23 

Air Dry 
L088, 3 21.9-24.8 21.6-22.8 

2025 - 3126 
-0.03+0.21 * 

0 . 0 520 . 2  1 

- 0 . 0 2 + 0 . 0 3  - 
0.07+0.10 

0.6650.16 - 
0.6 720.17 

0.6220.17 - 
0.8420.17 

-0.08+0.23 - 
0.2850.27 

19 8-28.2 

*Results are expressed in pCi/g dry weight  except f o r  t r i t i u m ,  
which i s  given i n  pCF/ml. Water was extracted from t h e  soil and 
analyzed for tritium. 

Note: Some analytical  values a r e  reported as negative numbers. 
These negatives result when t h e  measured value for t h e  laboratory 
reagent blank is subtracted from a smaller measured analytical  
value 
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TABLE 2-13 

CONCENTRATION RANGES OF INORGANICS AND PHENOLS 
IN BACKGROUND SOIL SAMPLES 

(APRIL 1986) 

concentrationg J ma/)tp PEy weiaht 1 

Aluminum, total 
Antimony, total 
Aruenic , total 
Barium, total 
Beryllium, total 
Cadmium, total 
Calcium, total 
Chromium, total 
Cobalt, total 
Copper, total 
Iran, total 
Lead, total 
Magnesium, total 
Manganese, total 
Mercury, total 
Nickel, total 
Potassium, total 
Selenium, total 
Silver, total 
Sodium, total 
Thallium, total 
Tin, total 
Vanadium, total 
Zinc, total 

Phenols 

u = Compound was 

Surf ace 
Scrape 
Gsamu&a 
8770-9 140 
4OU-41U 
6.7U-6 .E 
133U- 135U 
3.3u-3.4u 
3.3u-3.4u 
1840-1960 
10-13 
13U-14U 
9.6-10 
11000-12300 
38-48 
1350-1490 
272-337 
0.1u 
13U-14U 
1700- 1860 
3.3u-3.4u 
3.3u-3.4u 
67U-217 
6.7U-6.8U 
27U 
33u-34u 
41-49 

0.3u 

analyzed f o r  

0" - 6" 6" - 12" 
C o m ~ a i t e s  
6540-8 190 
38U 
6.3U-7 
126U-128U 
3.2U 
3.2U 
1320-1660 
5.7-11 
12-13U 
6.9-8.4 
9080-9610 
17-31 
976-1240 
215-274 
0.1u 
13U- 13 
1190-1390 
3.2U 
3.2U 
63U-68 
6.30-6.4U 
25U-26U 
32U 
25-33 

~ositea 
7200-8640 
37U-38U 
6 1U- 10 
12 2U- 12 SU 
3.OU-3.1U 
3.00-3.1U 
1020-1440 
5.6-10 
12U-25 
6.6-9.9 
10200-12400 
15-19 
883-1030 
196-293 
0.lU 
13U-17 
951- 1250 
3.00-3.1U 
3.OU-3.1U 
61U-63U 
6.1U-6.3U 
24U-25U 
300-38 
20-30 

0.3U 0.2U-0.5 

but not detected above the EPA 
protocol minimum detection (quantitation) limit (EPA Method No. 
3050 (SW 846); EPA CLP 7/85), The number associated with the 
letter U is the minimum attainable detection limit. Detection 
limit8 m y  vary between samples. In cases in which a substance 
was not found in any of the samples and in which the detection 
limit varied, the result is expressed as the range of detection 
limits for those samples, e.g., 4OU-41U; in cases in which the 
detection limit was the same for all samples, the result is 
expressed as the common detection limit, e.g., 38U. 
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TABLE 2-14 

CONCENTRATION RANGES OF VOLATILE ORGANICS 
IN BACKGROUND SOIL SAMPLES 

(APRIL 1986) 

Chloromethane 
Brommethane 
Vinyl Chloride 
Chloroethane 
Methylene Chloride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
Trans1-1~2- 
Trichloroethene 
Chloroform 
lr2-Dichloroethane 
2 - But anone 
1, 1'1-Trichloro- 
ethane 
Carbon Tetra- 
chloride 
Vinyl Acetate 
Bromodic hloro- 
methane 
1,2-Dichloropropane 
Trans- 1,3-Dichloro- 
propene 
Trichloroethene 
Dibromochloro- 
methane 
1,1,2-Trichloro- 
ethane 
Benzene 
cis-l,3-Dichloro- 
propene 
2-Chloroethyl- 
vinylether 
Bromof O m  
4-Methyl-2- 
Pentanone 

Surf ace 
Scrape 
G0m-s i tea 

1ou 
1ou 
1ou 
10 
5u 

1OU-lOB 
su 
SU 
5u 

5u 
su 
su 
1ou 

5u 

su 
1 ou 
5u 
5u 

5u 
5u 

su 

SU 
su 
5u 

1 ou 
5u 

1 ou 

0 "  - 6 "  
mmQ%&ea 

13U 
13U 
13U 
13U 

328-468 
13U 

285-385 
6U-7U 
6U-7U 

6U-7U 
60-7U 
6U-7U 
13U-20 

6U-7U 

6U-7U 
13U 

6U-7W 
6U-7U 

6U-7U 
6U-7U 

6U-7U 

6U-7U 
6U-7U 

6U-7U 

13U 
6U-7U 

13U 

6" - 12" 
13U- 14U 
13U-14U 
13U-14U 
13U-14U 
288-398 
71-130 
6U-3BJ 
6U-7U 
6U-7U 

6U-7U 
6U-7U 
6U-7U 
26-61 

6U-7U 

6U-7U 
13U-140 

6U-7U 
6U-7U 

60-7U 
60-7U 

6U-7U 

6U-7U 
6U-7U 

6U-7U 

13U-14U 
6U-7U 

13U- 14U 

Som~-iteg 
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TABLE 2-14 

CONCENTRATION RANGES OF VOLATILE ORGANICS 
IN BACKGROUND SOIL SAMPLES 

(APRIL 1986) 

(continued) 

2-Hexanone 
Tetrachloroethene 
1,1,2,2-Tetra- 
chloroethane 
Toluene 
Chlorobenzene 
Ethylbenzene 
Styrene 
Total Xylenes 

Surf ace 
Scrape 

5u 

5u 
1 SB 
5u 
su 
5u 
su 

0" - 6 "  
DOSltea 
13U 

6U-7U 

6U-7U 
6U-70 
6U-7U 
6U-7U 
6U-7U 
6U-7U 

6 "  - 12" 
c0m-s- 
13U-14U 
6U-7U 

6U-7U 
33-6U 
6U-7U 
6U-7U 
6U-7U 
60-7U 

U = Compound was analyzed for but not detected above the EPA 
protocol minimum detection (quantitation) limit (EPA CLP 7/85). 
The number associated with the letter U is the minimum attainable 
detection limit. Detection limits may vary between samples. In 
cases in which a substance was not found in any of the samples 
and in which the detection limit varied, the result is expressed 
as the range of detection limits for those samples, e.g., 13U- 
41U: in cases in which the detection limit was the same for all 
samples, the result is expressed a8 the common detection limit, 
e . g . ,  1OU. 

J = Estimated value. Compound is tentatively identified. Com- 
pound wall detected below the €PA protocol minimum detection 
(quantitation) limit. 

B = Analyte was found in blank as well as the sample. The data 
are considered questionable due to possible blank contamination. 
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of the operations at the Rocky Flats facility and the presence of 
certain analytes in the applied liquids and West Spray Field 
soils. 

Examination of the soil analytes indicates that the concentra- 
tions of nitrate, mercury, and plutonium are above estimated 
background concentrations in the West Spray Field soils. Except 
for probable laboratory contamination of the samples, volatile 
organic compounds (VOCs) were not detected in the 1988 test pit 
soil samples. Analytical results for each sample are presented 
in Appendix 4 of Appendix 1-4. 

The 1985 plutonium data from on- and off-site soil sampling by 
the Plant are summarized in Attachment 10 and also may be found 
displayed in Figure 2-7 .  In general, the plutonium concentra- 
tions measured in the soil samples collected in the vicinity of 
the three subject units are at or near background levels (0.01- 
0.05 pCi/g). All measurements are below the proposed EPA screen- 
ing level for transuranic contaminants in soil (approximately 16  
pCi/g, assuming a soil density of 1 . 6  g/cc). The EPA has 
proposed this screening level as a level below which remedial ac- 
tion would not be expected (U.S. EPA, 1 9 7 7 ) .  

There were no current plutonium in soils data available from 
government agencies. CDH has not sampled for plutonium since 
1980.  

2 . 3  TransDortation Information 

2.3.1 Waste Vehicles and Containers 

The wastes deposited in the solar evaporation ponds, present 
landfill, and West Spray Field have been generated at the Rocky 
Flats Plant. A 20  cubic yard trash compactor truck and a 
dumpster truck (approximately 6-10 cubic yard capacity) transport 
wastes to the landfill. The trash compactor makes two trips per 
day, the dumpster truck four or five trips. In the past, liquid 
wastes were conveyed to the solar ponds by pipeline and by truck. 
The water which was applied to the West Spray Field was pumped to 
the field via  an above-ground pipeline. 

Until September 1 9 8 6 ,  solidified sludge/sediments from the solar 
ponds were transported off the Rocky Flats Plant site. These 
were transported to a DOE-approved disposal site. At present, 
these solidified sludges/sediments are stored at Rocky Flats. 
Details of the methods that are being used to remove sludge/ 
sediments during closure are described in Appendix 1-1 (Closure v, "Sludges and Sediments") of the 
Part B Post-Closure Care Permit Application. Wastes associated 
with the present landfill and West Spray Field have never been 
transported off the Plant site. 
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2 . 3 . 2  TransDort Routes 

Traffic patterns into and out of the Rocky Flats Plant site are 
described in Section B (IITraffic Informationtt) of the December 
1987 Part B Permit Application. 

2 . 3 . 3  Procedures for the Clean-ur, of Leaks/SDills 

Procedures for the clean-up of leaks and spills may be found in 
Section G (Continaencv Plan) of the Part B Post-Closure Care Per- 
mit Application. 

2 . 4  Manacrement Practices Information 

There are no known or suspected worker illnesses, injuries, or 
accidents that have occurred in relation to the operation of the 
solar evaporation ponds, present landfill, or West Spray Field. 

2.5 Release Information 

2 . 5 . 1  Nature and Maanitude of Known Releases 

The release of nitrates from the solar ponds to the groundwater 
is known to have occurred. Details regarding the nature and ex- 
tent of the release may be found in Section E of the Part B Per- 
mit Application and the Solar Evaporation Pond Closure Plan (July 
1, 1988). Some soil contamination is presumed. The magnitude 
and extent of the soil contamination in the vicinity of the solar 
ponds is discussed in Appendix 6 of the Appendix I-2 (Closure 
Plan - Solar EvaDoration Ponds). 
The release of nitrates from the West Spray Field into McKay 
Ditch was previously mentioned in Section 2 . 1 . 6  of this report. 
Because of heavy snowfall, surface run-off from the water that 
was sprayed between the period of October 22 and 2 6 ,  1984 flowed 
into McKay Ditch, bypassing the required discharge locations 
(001, 002, or 0 0 4 ) .  The run-off entered the Walnut Creek 
drainage. Table 2-15 lists the nitrate (as N) concentrations 
measured a t  the sampling station located on Walnut Creek at 
Indiana Street on the days on which release occurred and the 
several days following (Rockwell International, 1984). Nitrates 
reached a maximum concentration of 11.7 mg/l during the release 
period, but rapidly fell to 1.3 mg/l within a few days. The 
nitrate levels did not exceed the limit allowed through NPDES 
designated outfalls. 

There is some evidence that nitrates are possibly being released 
to the groundwater from the West Spray Field. The results of the 
analysis of samples collected in August 1986 from monitoring 
wells located in the vicinity of the West Spray Field showed an 
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NITRATE CONCENTRATIONS IN WALNUT CREEK (AT INDIANA STREET) 
FOLLOWING RELEASE FROM THE WEST SPRAY FIELD 

NO as N(mg/l) -3 - - 
3 . 4  
2 . 5  
4 .7  

11.7  
0 . 5  
4 . 9  
3 . 0  
2 . 6  
2 . 1  
1.6 
1.3 
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elevated level of nitrates ( 7 4 . 7  mg/l) in downgradient well no. 
3-82 and in a second well (well no. 5-82) that may also be down- 
gradient. The nitrate levels in two upgradient wells were c5 
mg/l. Samples collected in October 1985 also indicated nitrate 
levels in well nos. 3-82 and 5-82 (15.3 and 4.8 mg/l, respective- 
ly) that were above the background level (<l mg/l) measured in 
upgradient well no. 8-81. However, in the 1982 survey, the sam- 
ple from upgradient well no. 10-81 also was reported to contain a 
slightly elevated nitrate level ( 7 . 7  mg/l). It is possible that 
the elevated nitrate levels measured in samples from the up- 
and/or downgradient monitoring wells in the vicinity of the West 
Spray Field samples may be due, at least in part, to a source(s) 
other than the West Spray Field. Results of the 1988 soil sam- 
pling effort indicate that the concentrations of nitrate, 
mercury, and plutonium are above estimated background concentra- 
tions in the West Spray Field soils. Additional wells proposed 
in the West Spray Field Characterization Report will better de- 
fine the hydrologic and geologic conditions which influence the 
potential transport of contaminants from the West Spray Field 
area. In accordance with 40 CFR 264.99, the proposed monitoring 
program at the West Spray Field will further evaluate the ground- 
water quality, and will produce information needed to design a 
groundwater remediation program, if needed. For the sake of 
perspective, it may be noted that the EPA drinking water standard 
for nitrates is 10 mg/l (U.S. EPA, 1976). 

Based on the available monitoring data, these are the only known 
releases of materials from the Plant that have been specific to 
the solar ponds, the present landfill, or the West Spray Field. 
There have been no known releases to air, including subsurface 
gas release, from these units. 

2.5.2 Corrective Actions 

To correct the leakage from the solar ponds, the ponds were re- 
sealed and trenches with sump pumps were constructed to intercept 
the groundwater. This system was replaced with a more extensive 
french drain system in the early 1970s. Intercepted groundwater 
is returned to Pond 207-B. Details of the collection system are 
provided in Section B (Facilitv DescriDtion,ttDescription of the 
Solar Evaporation Ponds") of the Post-Closure Care Permit 
Application. 

To prevent run-off from the West Spray Field from entering McKay 
Ditch, interceptor ditches were constructed. Spray irrigation 
was no longer performed during and after periods of heavy rain- 
fall or snowfall when the spray field was still active. Spray 
irrigation was discontinued in October 1985. 

No actions have been taken to prevent the seepage of nitrates 
from the spray field to the groundwater. However, because the 
spray field has ceased operation, the potential for groundwater 
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contamination is limited to degradation by the residual nitrates 
in the soil. 

2.5.3 ImDacts of Releases 

There have been no known public health impacts as a result of the 
releases of nitrates or other contaminants from the solar ponds, 
West Spray Field, or the present landfill. Food chain 
contamination would not be anticipated. Substantial dilution of 
the nitrates would be expected before they reached any local 
sources of irrigation water. The nearest known irrigation well 
(well no. 2 7 )  is located approximately 2.5 miles from the solar 
ponds (see Table 2-4, Figure 2-1). Standley Lake, which receives 
drainage from Rocky Flats and is a source of irrigation water, is 
located approximately four miles from the Plant perimeter. 

Wells 6-86, 5-86, 11-86, 38-86, 39-86, 67-86, 66-86, 4-86, 3-86, 
2-86, and 1-86 monitor groundwater downgradient of the regulated 
units and all other solid waste management units, all of which 
currently indicate no release of contaminants from any units and 
these points. Based on these wells, no public health impacts 
have occurred. 

1-1-53 



C07890010526 Date: 5 October 1988 
Revision No. 1 
Appendix 1-1 

SECTION 3.0 

EXPOSURE POTENTIAL OF THE UNITS 

The potential for exposure to contaminants from the solar ponds, 
present landfill, and West Spray Field is affected by hydrologic 
and meteorologic conditions that are common to the Rocky Flats 
Plant as a whole and by factors that are specific to each unit. 
The following subsections address potential exposure pathways. 
In each subsection, the site conditions which similarly affect 
the potential for exposure from all three units will first be 
addressed. Any factors which may specifically influence the 
potential for exposure to substances from individual units will 
then be discussed. 

3.1 Potential for Human ExrJosure Via the Groundwater 
Pathway 

3.1.1 General Considerations 

Groundwater flow beneath the Plant is in two hydraulically con- 
nected systems, the shallow Rocky Flats alluvium and valley fill 
materials, and the deeper Arapahoe Formation. Flow is generally 
toward the east. 

The alluvium thins to the east of the Plant (see Section E of the 
Part B Permit Application for a diagram of the surficial geology) 
where the alluvial system discharges at the surface. Although 
the alluvial system recharges the Arapahoe Formation, the 
dominant groundwater flow beneath the Plant is within the shallow 
system. Thus it would be expected that any groundwater con- 
tamination that may be present beneath the Plant would impact 
primarily upon downgradient surface waters. For a discussion of 
exposure potential through surface water use, see Section 3.2. 

Groundwater flow in the Plant area is relatively slow. Although 
surficial materials are highly permeable, the annual net precipi- 
tation is estimated to be minus 83.4 cm, resulting in low re- 
charge. Groundwater velocities are also relatively low. Hori- 
zontal groundwater flow velocities for the Rocky Flats alluvium 
in the Present Landfill, West Spray Field, and Solar Ponds areas 

calculated to be 0.03-0.24 ft/day, 0.09 ft/day, and 9 . 9  x 
ft/day, respectively. Within the sandstones of the Arapahoe 

Formation, the flows were calculat d to be 1.1 x ft/day for 
the landfill area, and 4.4 x lo-' to 1.3 x loe3 ft/day in the 
Solar Ponds area. Finally, the weathered claystones of the 
Arapahoe Formation ha e an estimated horizontal flow velocity 
ranging from 1.2 x lo-' to 1.86 x ft/day. A detailed dis- 
cussion of groundwater flow directions and rates in the uppermost 
aquifer for each of the units can be found in Section E of the 
Post-Closure Care Permit Application. 
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There are no on-site water supply wells located in the shallow 
aquifer to the east of the Plant. The nearest downgradient wells 
(see Section 2.2.1.2) are located approximately 2 . 4  miles north- 
east of the solar ponds (see Figure 2-1 in Attachment 3, wells 
no. 1 and 8 )  near Great Western Reservoir. Well no. 1, a domes- 
tic well, is believed to be located in the Arapahoe Formation 
and/or Fox Hills-Laramie Aquifer. Well no. 8 is a municipal 
well. The aquifer(s) in which it is completed is unknown. 

There were approximately 60 groundwater monitoring wells in- 
stalled on site from 1960 to 1982. The location of these wells 
may be found in Figure 3-1. The monitoring wells are sampled 
four times a year. Samples are analyzed for inorganics, 
organics, radioactivity, and other water quality parameters. 
Groundwater monitoring data are presented in Section E of the 
Part B Permit Application. Seventy (70) additional on-site 
monitoring wells were installed in 1986 (Rockwell International, 
1986~). In 1987, sixty seven (67) groundwater monitoring wells 
were installed at the facility. This extensive monitoring well 
network was designed to detect any hazardous contaminants in the 
groundwater. Appropriate corrective actions could then be taken, 
if needed, before human exposure to these contaminants could 
occur. 

Due to low groundwater flow rates, the distance to the nearest 
downgradient withdrawal wells, and the monitoring program at the 
Rocky Flats Plant, it is unlikely that any significant exposure 
to contaminants would occur if contaminants were released to the 
groundwater . 
The Colorado Department of Health has sampled five wells 
downgradient of the Rocky Flats Plant in the vicinity of Standley 
Lake. Three of the wells are located in Section 19 and two are 
located in Section 18. The wells were analyzed for EPA priority 
pollutant volatile organic compounds (VOCs). No VOCs were 
detected (personal communication, Fred Dowsett, CDH, October 10, 
1986). 

3.1.2 unit - SDecific Factors 
3.1.2.1 Solar EvaDoration Ponds 

Several features decrease the potential for groundwater con- 
tamination by the solar ponds when they are active. Groundwater 
leachate from the solar ponds is collected by an interceptor 
trench system located north of the ponds. The collected leachate 
is pumped back to Pond 207-B North. Details of the solar pond 
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LEGEND 

0 MONITORING WELL GREATER THAN 30 METERS 
A MONITORING WELL LESS THAN 15 METERS 

Figure 3-1 
LOCATIONS OF MONITORING WELLS INSTALLED DURING 1960- 1962 

AT ROCKY FLATS PLANT 
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leachate collection system are described in the Closure Plan for 
the Solar Ponds (Appendix 1-2 of the Post-Closure Care Permit 
Application). 

After closure, the potential for groundwater contamination by the 
solar ponds will be limited to degradation caused by any residual 
contamination that may be present in the surrounding soil. After 
removal of the pond contents and liners, soil samples will be 
collected for analysis to ensure that no residual contamination 
remains. If the soil is found to contain unacceptable levels of 
contaminants, soil will be removed or treated. In addition, if 
contaminant levels in the groundwater are sufficiently high, the 
groundwater will be collected and treated. Twenty-eight wells 
were installed to assess the nature and extent of groundwater 
contamination from the solar ponds. A diagram of the locations 
of the new wells can be found in Appendix 1-2 (Closure Plan - 
Solar EvaDoration Ponds) of the Post-Closure Care Permit Applica- 
tion. In Post-Closure Care, no contaminant release should occur. 
A monitoring program will ensure this. 

3.1.2.2 Present Landfill 

The potential for exposure via the groundwater to contaminants 
originating in the landfill is decreased by the presence of un- 
derlying claystone bedrock. In addition, drains collect 
groundwater from the perimeter of the landfill and divert it into 
a holding pond. Water from the holding pond is spray evaporated 
onto land adjacent to the pond. Water samples from the holding 
pond are collected monthly and analyzed for a series of organic, 
inorganic, and radioactive parameters. The groundwater and 
leachate collection system associated with the landfill is il- 
lustrated and discussed in Appendix 1-3 (Closure Plan - Present 
Landfill). 

There are 17 existing monitoring wells in the vicinity of the 
landfill. Two of the wells evaluate conditions upgradient of the 
landfill, and the remaining wells monitor downgradient and adja- 
cent to the landfill. Well locations are presented in Appendix I- 
3 (Closure Plan - Present Landfill) of the Post-Closure Care 
Permit Application. 

3.1.2.3 West S D r  av F ield 

Since the spray irrigation field is no longer active, the poten- 
tial for groundwater contarnination is dependent on the levels of 
contaminants remaining in the soil. There were no levels of in- 
organics and radioactive parameters found above background levels 
in the soil samples collected from the West Spray Field in April 
1986 (see Tables 2-9, 2-10, 2-11, 2-13). However, elevated 
levels of nitrates were measured in samples from monitoring wells 
located downgradient of the West Spray Field (see Section 2 - 5 ) .  
Although very low levels (up to 43 ppb) of a few organics were 
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reported in soil samples collected in April 1986, the presence of 
these compounds is questionable, as similar levels of a few or- 
ganics were also found in background samples from non-irrigated 
soil (see Tables 2-11 and 2-14). 

Eight groundwater monitoring wells were installed in the West 
Spray Field area between 1981 and 1982. Six new monitoring wells 
were installed in the vicinity of the West Spray Field as part of 
the closure investigation. Two of the wells are located to 
evaluate upgradient conditions, two to evaluate downgradient 
conditions, and two to evaluate flow toward Woman Creek and North 
Walnut Creek. 

3.2 Potential For Human Emosure via the Surface Water 
Pathway 

3.2.1 General Considerations 

Surface water run-off at the Rocky Flats Plant is from west to 
east. Run-off from the Plant ultimately drains into either 
Walnut Creek to the center and north or into Woman Creek to the 
south. The flow of both creeks is intermittent. 
Holding/monitoring ponds are located in both drainages (see 
Figure 2-2). Walnut Creek flows into Great Western Reservoir 
approximately 1.7 miles from the eastern Plant perimeter. Great 
Western Reservoir supplies water for approximately 12,000-13,000 
residents in the City of Broomfield. It has no recreational 
uses. Woman Creek enters Standley Lake approximately four miles 
from the Plant perimeter. Standley Lake supplies water to 
approximately 150,000 inhabitants in the cities of Westminster, 
Northglenn, and Thornton. In addition to being used as a 
drinking water supply, Standley Lake is used as a source of 
irrigation water and for boating and fishing. If contamination 
of Standley Lake were to occur, human exposure could potentially 
occur via the ingestion of drinking water, fish, and/or crops. 

The potential for exposure via surface water to hazardous levels 
of contaminants from the Rocky Flats Plant is very low. Surface 
water run-off from the site is collected in a series of control 
ponds (see Figure 2-2 and Section B of the Part B Permit Applica- 
tion for diagram8 of the holding pond system). Water is released 
from these ponds only after samples are analyzed and found to be 
within guidelines. The discharges are monitored for compliance 
with an EPA NPDES permit (NPDES Permit CO-00013333, 1984) and 
with appropriate Colorado Department of Health standards (Colora- 
do Department of Health, 1981). Surface water samples are ana- 
lyzed for radioactive parameters, nitrate as N ,  and suspended 
solids. Any low level contamination that might be present in the 
discharges would be expected to be diluted as a result of precip- 
itation, run-off, inflow from intermittent tributaries, and 
possibly groundwater discharge, as the creeks flow toward 
Standley Lake and Great Western Reservoir. Further contaminant 
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dilution will occur as the creeks enter these receptors. It is 
estimated by the Broomfield and Westminster Departments of Public 
Works that drainage from the Rocky Flats area comprises approxi- 
mately 2-3 percent of the water in the lake and reservoir (per- 
sonal communications: c;ip Wilson, City of Broomfield Dept. of 
Public Works; Dave Kaunisto, City of Westminster Dept. of Public 
Works). Great Western Reservoir and Standley Lake are monitored 
for radioactivity by the Rocky Flats Plant: the City of 
Broomfield also monitors radioactivity in Great Western 
Reservoir. 

Three flood control dams are located at the Rocky Flats Plant 
site. South (Pond 
B-5) Branches of Walnut Creek and on Woman Creek (Pond C-2) (See 
Figure 2-2). Water in I?onds A-4, B-5, and C-2 is sampled and 
analyzed in accordance with the Plant NPDES permit prior to 
discharge. The dams are designed to retain upstream surface 
water and all site run-off water predicted for a 100-year storm. 
The dam system minimizes, for the Plant as a whole, the 
likelihood of contaminant release occurring via surface waters 
under severe storm conditions. 

If a release from the Plant should reach Great Western Reservoir, 
the City of Broomfield has contingency plans which switch the 
Broomfield Service Area over to the Denver w ter system, e.g., if 
gross alpha or gross beta exceed 5 0  x uCi/ml. The Rocky 
Flats Plant provided funding to develop this alternate water 
supply program. 

3.2.2 Unit-Specific Factors 

3.2.2.1 Solar Evaporation Ponds 

After closure, a soil cap will be placed over the solar pond area 
if hazardous waste remains. The cap will be covered by vegeta- 
tion or a gravel surface. Details of these procedures may be 
found in Appendix 1-2 ( C l i  onds) of 
the Post-Closure Plan Permit Application. These procedures 
should minimize the potential for run-off of any contamination 
that might remain in unexcavated soil. 

They are situated on the North (Pond A-4) and 

3.2.2.2 Present La ndf ilJ 

The final cover design for the Present Landfill will promote 
surface runoff and reduce! ponding and surface water infiltration. 
Details of these procedures may be found in Appendix 1-3 (Closure 
pond - Present Landfill) of the Post-Closure Plan Permit applica- 
tion. Final cover vegetation will provide erosion protection 
from surface runoff. 
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3.2.2.3 West SDraY Fie:@ 

Under normal precipitation conditions, there is little run-off 
from the West Spray Fieltd. Diversion trenches prevent run-off 
from reaching McKay Ditch. The area is very flat and the natural 
vegetation helps in preventing soil erosion. There are no in- 
dications of erosion on the field. [Appendix 1-4 (flosure Plan - West SDr av Field] of the Post-Closure Plan Permit Application. 
3.3 potential for Human Emosure via the Air Pa thwav 

3.3.1 General Consideration 

The Rocky Flats Plant is located in a sparsely populated area. 
There are no residents within a 2-mile radius of the Plant, due 
to the presence of a buffer zone. Approximately 1,585 in- 
dividuals live within a two to four mile radius of the Plant. 
Population is densest to the southeast of the Plant. Since winds 
at the Plant are predominantly from the northwest, these resi- 
dents are most likely to be the maximally exposed individuals if 
regular air releases were to occur. A wind rose for the Plant 
may be found in Section E) of the Part B Post-Closure Care Permit 
Application. 

3.3.2 Unit-SDecific Factors 

3.3.2.1 Solar EvaDorati.on Ponds 

Prior to closure, the wastes contained in the solar ponds would 
not be expected to be released to the air. There were no 
volatile organics unequivocally identified in aqueous samples 
collected from the ponds in the spring of 1986. Although the 
analysis was based on EPA, protocol (EPA, CLP/85) the presence of 
acetone at 4680 ug/kg in one of the sediment samples is question- 
able. Acetone is a common laboratory contaminant and was present 
in a blank as well as a sample (see Table 2-3). Nonvolatile 
wastes that remain in the sludge/sediments after evaporation are 
solidified and disposed of off-site, decreasing the potential for 
the generation of contaminated airborne particulates. 

Depending on the nature and magnitude of the soil contamination 
beneath and surrounding the ponds, it is possible that there may 
be some contaminant release to the air during closure activities. 
The analysis of soil samples will be performed as part of the 
closure plan and air emission controls will be established as 
appropriate. It is possible that after the contents and linings 
of the pond are removed, release could potentially occur from the 
underlying soils through the generation of fugitive dusts and/or 
the vaporization of volatiles. Additional release might occur 
through these routes if the soils have to be excavated. A health 
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and safety program will be designed and implemented to reduce or 
eliminate inhalation exposure to workers during closure of the 
Solar Evaporation Ponds and will be designed to reduce or elimi- 
nate off-site exposure. 

3.3.2.2 Present Landfill 

The release of contaminants to the air from the landfill is mini- 
mized by the placement of a daily cover of clean soil over the 
waste materials. A site specific safety plan will be designed 
for the Present Landfill to reduce or eliminate inhalation 
exposure to workers during necessary remedial action and associ- 
ated activities. 

3.3.2.3 West SDrav Field 

Releases to the air would not be expected from the West Spray 
Field. The potential for the generation of fugitive dusts is 
decreased by the presence of native vegetation (largely Buffalo 
grass). During the time period that irrigation spraying 
occurred, air samplers located at the west perimeter fence were 
being continuously monitored as part of the Rocky Flats Plant air 
sampling program. If values above background of radionuclides 
were detected, the procedures for irrigation spraying would have 
been altered appropriately. No other air monitoring was 
conducted during the past spray irrigation practices. The 
presence of volatiles in the soil samples collected from the West 
Spray Field during April 1986 is questionable (see Table 2-11) 
since they were also present in laboratory blanks and/or are 
common laboratory contaminants. Even if they are present at the 
reported ppb levels, the concentrations (up to 43 ug/kg) are too 
low to pose an inhalation hazard. For the sake of perspective, 
it may be noted that Threshold Limit Values (TLVs) for these 
compounds are in the 100-750 ppm range (ACGIH, 1985). A site 
specific health and safety plan will be designed for the West 
Spray Field to reduce or eliminate inhalation exposure to 
workers, based upon necessary remedial actions and other 
activities. 

3.4 potential for Human Emosure from Subsurface Gas 
Release 

3.4.1 General Considerations 

There are no known factors associated with the Plant as a whole 
that might influence the accumulation and/or release of subsur- 
face gas from the units. 

3.4.2 Unit-SDecific Factors 

3.4.2.1 Solar EW aDoration Ponds 
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When the ponds are active, subsurface gas would not be expected 
to accumulate to any significant extent, because the impoundments 
have a large surface area that is open to the atmosphere. No gas 
is expected to be generated after closure of the unit. During 
closure, the contents of the solar ponds and, if necessary, con- 
taminated soil will be removed. 

3.4.2.2 Present Landfill 

The landfill is situated in an open area north of the Plant 
buildings, away from potentially trapping structures. Its loca- 
tion lessens the potential for any significant exposure through 
gas release. 

There are no systems to Control subsurface gas production at the 
landfill. An investigation during the closure proceedings will 
determine if a gas collection system needs to be installed. 

3.4.2.3 West SDrav Field 

Subsurface gas production would not be anticipated at the West 
Spray Field. All wastes disposed of in the area were applied to 
the exposed surface. No cover has been added to the spray field. 

3.5 potential for Human E m o  sure from Releases to SoiL 

3.5.1 General C onsiderations 

Most of the potential f o r  exposure to contaminants that may be or 
have been released directly to soil from the three subject units 
is through the inhalation of dusts or vapors, indirectly through 
the use of surface waters contaminated by soil via run-off, 
and/or indirectly by the ingestion of groundwater contaminated by 
soil. The potential for exposure via the groundwater, surface 
water, and air pathways has been discussed in sections 3.1, 3.2, 
and 3.3. 

Because regional groundwater and surface water are used for 
irrigation, the potential exists for soil and food chain 
contamination. However, it is expected that substantial dilution 
or attrition (e .g. ,  by immobilization via sorption, 
volatilization) of contaminants would occur by the time they 
reached irrigation sources. The nearest known well that is used 
for irrigation (well no. 27) is located approximately 2.'5 miles 
from the solar ponds. Standley Lake, a source of irrigation 
water, is situated approximately 4 miles from the Plant 
perimeter. There are no food crops grown on or in the vicinity 
of the subject units. 

Section 3.5.2 addresses the potential for exposure through direct 
contact with contaminated soil. In general, direct skin contact 
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with contaminated soil is not usually an exposure route of 
concern, particularly if contact is brief and/or infrequent. 
Contaminants often bind to soil constituents and/or are present 
in a form that cannot readily penetrate unbroken skin. 

3.5.2 Unit-SDecific Factors 

3.5.2.1 Solar E v a D  oration Pon ds 

Since releases from the solar ponds to the groundwater are known 
to have occurred, it is assumed that the soil in the vicinity of 
the ponds contains some contamination. Exposure to contaminants 
via direct soil contact may potentially occur during the closure 
of the ponds. The soil beneath and surrounding the ponds will 
become exposed after the contents and linings of the ponds are 
removed. Additional potential for exposure is possible if soil 
excavation is necessary. 

Direct contact with contaminated soil is not expected to be an 
exposure route of concern. Any potential for contact will be 
limited to workers involved with the closure of the unit, and ap- 
propriate protective clothing will be required. The solar ponds 
are located within a secured area of the Plant and are accessible 
only by authorized personnel. The Plant is under tight security 
and is inaccessible to unauthorized members of the public. The 
security system at the Plant is described in Section F 
(Procedures to Prevent Hazards, "Security Procedures and 
Equipment") of the Part B Post-Closure Care Permit Application. 

3.5.2.2 Present Landfill 

The landfill is located within the Plant boundary and is inacces- 
sible to unauthorized members of the public. Although the area 
is accessible by Plant personnel, it is unlikely that the general 
Plant population, with the possible exception of those involved 
with disposal operations, will have the potential for direct con- 
tact with the soils around the unit on a regular basis. A fence 
will be erected around the landfill to further reduce 
accessibility. 

3.5.2.3 HeRt SDr av F ield 

Based on available soil sampling data, exposure to contaminants 
through direct contact with soils from the West Spray Field does 
not pose a concern. The field is within the fenced Plant site 
security area and is inaccessible to unauthorized members of the 
public. The vegetative cover minimizes the potential for any 
direct contact with the soil. The results of analyses of soil 
samples taken in this area do not appear different from those of 
samples taken from the background area (see Tables 2-11 through 
2-14). 
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3.6 Potential for Human ExDosure from Transoortation- 
Related Releases 

3.6.1 General Considerations 

Procedures for the clean-up of leaks and spills may be found in 
Section G (Continaencv Plan) of the Part B Post-Closure Care Per- 
mit Application. 

3.6.2 ynit-Specific Factors 

3.6.2.1 Solar Evanoration Ponds 

The potential for exposure to solar pond contaminants via 
transportation-related releases is minimal. Water from the 
groundwater interceptor system is transported to the ponds by 
pipeline. These pipes are inspected periodically for  leaks. The 
sludge from the pond is solidified in cement, packaged according 
to Department of Transportation (DOT) requirements, and 
transported in an enclosed trailer to the Nevada Test Site (NTS) 
for disposal. The solidified sludge may be stored on site prior 
to shipment. Such storage is in a limited access area with full 
regulatory controls. 

During closure, the sludge will continue to be removed and 
treated as described. Pond liners and any excavated soils will 
be stored on site prior to transport to an approved disposal 
facility. 

3.6.2.2 Present Landfill 

Landfill wastes remain on site from generation through disposal. 
Since the landfill is not accessible to the public, risk to the 
populace of exposure via transportation-related releases is very 
limited. Most risk of exposure via this pathway is to on-site 
personnel. On-site exposure potential is minimal for wastes 
transported in the closed trash compactor trucks. 

3.6.2.3 Pest SDrav Field 

Since the West Spray Field is no 
no risks posed by the transportation of wastes to the field. 

longer in operation, there are 

3.7 Potential for Human ExDosure from Worker-Manaaement 
Practices 

3.7.1 Worker-Manaaement Practices 

There have been no known worker injuries, accidents, or illnesses 
related to the operation of the solar evaporation ponds, present 
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landfill, or West Spray Field. Based on the past effectiveness 
of worker-management practices in preventing releases, it is an- 
ticipated that the potential for human exposure to contaminants 
resulting from worker-management practices is very low. 

The Rocky Flats training program for personnel handling radio- 
active mixed wastes is described in Section H (person ne1 
Training) of the Part B Post-Closure Care Permit Application; 
contingency and emergency plans are described in Section G 
(Contingencv Plan). 

A nright-to-known program consistent with OSHA requirements cur- 
rently is being implemented at the Rocky Flats Plant. This 
program is designed to ensure that on-site personnel are 
knowledgeable about the substances with which they work, includ- 
ing their proper storage and handling. 

3.7.2 Unit-SDecific Factore 

There are no factors specific to any of the three units which 
might affect the potential for human exposure from worker- 
management practices. 
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RISK ASSESSMENT OF THE SOLAR EVAPORATION PONDS 
WHEN RECEIVING RADIOACTIVE WASTES 

Source: DOE, 1980. M y  Fina 
Flats Plant. 
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The following text has been reproduced from parts of Section 3 of 
the Final En vironmental ImDact Statement Rockv Flats Plant Site 
(FEIS) (DOE, 1980). It is important to note that the assessment 
evaluates the risks posed by the solar ponds only while receiving 
radioactive wastes. It is not applicable to current usage nor to 
the unit after closure. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Section 3.2.2.3* Impoundment Failure [excerpt] 

The other major source of radioactive material contained in water 
stored on site is material in the solar evaporation ponds. There 
are three solar evaporation ponds designated as 207-A, 207-B 
(divided into three sections), and 207-C. The ponds are asphalt- 
cement structures constructed near the top edge of a hill having 
about a 15 degree slope. A landslide of the hill could rupture 
one or more ponds and release contaminated wastewater into North 
Walnut Creek. North Walnut Creek ultimately empties into Great 
Western Reservoir, a water supply for the City of Broomfield.** 
Typical concentrations of radioactive material in the solar 
evaporation ponds and the total capacity of the ponds are shown 

*[Note: The numbers in the headings and tables in Attachment 1 
correspond to those in the FEIS.] 

** The City of Broomfield has recently (September, 1978) received 
a grant of $750,000 for pumping and pipeline revisions to permit 
the entire city to use water from Denver in case an accident at 
Rocky Flats should make it necessary to discontinue use of water 
from Great Western Reservoir. 

The actual concentration of material will vary somewhat from pond 
to pond and will vary even more as a function o f  time. The mean 
concentration values, however, are averaged over several years 
and are responsible for environmental assessments. 

If a landslide or other release mechanism were to occur, the 
solar ponds most likely to rupture would be 207-A and 207-B- 
north. This result is based on the fact that leakage has oc- 
curred from these ponds only, and both are situated at the hill's 
top edge. This means the soil under these ponds would be wet and 
more susceptible to sliding than the soil below the other ponds. 
The operating level of waste solution in these two ponds is 
6,936,000 gallons; their overflow capacity is 8,584,000 gallons. 

A simple rupture of the solar evaporation ponds would result in 
no off-site release, since water from these ponds would flow into 
North Walnut Creek upstream of the A-series holding ponds. The 
largest of the A-series holding ponds is of sufficient size to 
hold the capacity of all the solar ponds; consequently, any con- 

1-1-70 



C07890010526 Date: 5 October 1988 
Revision No. 1 
Appendix 1-1 

tamination would be trapped on site. For an environmental 
release off-site, there would have to be a rupture of the A- 
series ponds in addition to the solar evaporation ponds. Such an 
occurrence would require a major driving force such as an 
earthquake or tremendous rainfall. If, however, all of the 
material in the solar evaporation ponds were released to the 
environment, the total release would be the product of the con- 
centrations in Table 3.2.2-1 and the total capacity, as shown in 
that table. This release would be about 87,000 uCi of plutonium, 
82,000 uCi of americium, and 485,000 uCi of uranium. Of this to- 
tal release, most would deposit on the ground before reaching 
Great Western Reserroir. Much of the remainder would become 
trapped in the Reservoir's sediment or be removed by the City of 
Broomfield's water-treatment plant prior to the water's being 
consumed by people. 
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TABLE 3.2.2-1 

RADIOACTIVE MATERIAL CONCENTRATIONS 
IN THE SOLAR EVAPORATION PONDS* 

Mean Concentration 
Material pCi/l) 

Americium 
Plutonium 
Uranium 

1,350 
1,440 
8,000 

Concentration Range 
Ipci/l) 

450 - 2,700 
1,200 - 2,000 
2,300 - 14,000 

*Total capacity of the ponds is 16 x lo6 gallons ( 6 0 . 6  x lo6 
liters. 

1-1-72 



C078900 10526 Date: 5 October 1988 
Revision No. 1 
Appendix 1-1 

This analysis assumes that all of the released material is con- 
sumed by Broomfield residents. This clearly overestimates the 
actual impact. The probability of an off-site release of the to- 
tal inventory of the solar evaporation ponds is small. (Note 
that a surface run-off system under construction at Rocky Flats 
would hold the total site run-off in a design 100-year storm. 
This system, when implemented, will even further reduce the prob- 
ability of any off-site release from an impoundment failure). 

[Note: Construction of the storm-water containment system has 
been completed.] 

Rainfalls such as the maximum recorded in the Rocky Flats area 
are not apt to cause the rupture of the many different ponds that 
would have to be involved. Thus, while an exact probability es- 
timate was no made, it is likely that the probability is much 
less than lo-' per year. 

The new waste-treatment facility, scheduled to be in operation in 
1980, will provide total recycle for Rocky Flats process 
wastewater. The facility will minimize the potential for ac- 
cidental release of radioactivity to Great Western Reservoir. 
The water in solar evaporation ponds will be processed and the 
ponds will be used for storing purified water from the sanitary 
wastewater recycle plant (see Section 2.7.3.1). 

(Note: The relevant part of Section 2.7.3.1 may be found at the 
end of this section.] 

3.2.3 Accidental Release Summarv 

Based on previously presented material, the total, expected, ac- 
cidental release amounts and the related probabilities are sum- 
marized in Table 3.2.3-1. The table gives maximum probable acci- 
dent releases in addition to maximum credible accident releases 
as appropriate. Expected annual release amounts are determined 
by multiplying the release amount by the associated probability 
of occurrence. All amounts shown as microcuries of plutonium al- 
pha activity were calculated using the plutonium isotopic com- 
position given in Table 2-7.2-2. {Note: not reproduced here.] 
Besides the plutonium alpha activity, there will also be 
plutonium-241 beta activity and americium-241 alpha activity. 
For brevity, these activities are not shown in Table 3.2.3-1, but 
were included in all environmental dose assessments. The amount 
of plutonium-241 beta activity is that given in the isotopic com- 
position listing in Table 2.7.2-2, while americium-241 activity 
was assumed to be equal to 20% of the total plutonium alpha 
activity. The 20% value is about the maximum amount of americium 
activity that could build up in any of Rocky Flat's plutonium. 
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SUMMARY O F  EXPECTED ANNUAL RELEASES O F  PLUTONIUM 
FROM POTENTIAL ACCIDENTS AT ROCm FLATS 

Expected 
Annual 

plutonium 

Amount of Material Release 
Released* Probability (uci/yr of 

Release (uci of plutonium of Release 
Hechanism BlDha activity) (-1 ha activity) 

Total 
Impoundment 
Failure* * 87 ,000  (water) 0 . 0 1  8 7 0  (water) 

* The beta activity of Pu-241 and the alpha activity of Am-241 
were also included in the dose calculations, although they are 
not shown in this summary table. 

**An impoundment failure would also release 8 2 , 0 0 0  uCi of 
americium and 4 8 5 , 0 0 0  uCi of uranium. 
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For the one waterborne release, the americium and uranium ac- 
tivity are shown separately in a footnote. The exact isotopic 
composition of uranium in the waterborne release is not known, 
but all uranium alpha-emitting isotopes of concern have nearly 
identical dose conversion factors; consequently all uranium was 
treated as uranium-238. Table 3.2.3-2 shows the expected release 
of fission products from criticalities. 

3.2.4.2 Impact of Maximum Cred iblo Accident [ excerpt 3 

An assessment more pertinent than the hypothetical risk dose is 
the assessment of the consequences to downwind persons if an ac- 
cidental release were actually to occur. The 70-year dose com- 
mitment to reference man downwind from each of the maximum 
credible accidents is presented in Table 3.2.4-2. 

The risk of cancer mortalities (pluai genetic defects) per man rem 
of dose (or per rem of dose to one person) is given in Table 
3.1.2-10. [Note: Not reproduced here.] When these values are 
multiplied by the 70-year dose commitments for corresponding 
organs, the result is the risk of catncer mortality (plus genetic 
defects) for the individual or population over 70 years. When 
this multiplication is done for values for the maximum individual 
for the postulated maximum credible accident (Table 3.2.4-2), the 
maximum values of risk to an individlual of cancer mortality (plus 
genetic defects) over 70 years are obtained. These values are 
presented in Table 3.2.4-7. One can generate risk values for the 
individual at any other distance andl direction of interest by the 
same procedure. 
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TABLE 3.2.4-2 [excerpt] 

THE 70-YEAR ORGAN DOSE COMMITMENTS TO REFERENCE MAN DOWNWIND 
FROM POSTULATED MAXIMUM CREDIBLE ACCIDENTS 

Distance 
Accident Downwind 70-Year Organ Dose Commitment (rem) 

Impound- 
ment 4 1.4 x 1.6 x 10-1 4.0 x 10-1 1.4 x 
Failure 5 1.4 x 1.6 x 10-1 4.0 x 10-1 1.4 x loo3 

XnEZ (miles) Total Body u v e y  Bone Lunas 
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RISK OF CANCER MORTALITY OVER 70 YEARS 
TO THE MAXIMLTM REFERENCE MAN FROM POSTULATED 

MAXIMUM CREDIBLE ACCIDENTAL RELEASES 

Risk of Cancer Mortality over 70 Years 
Following an Actual Occurrence 

Accident Actual 2xEe Total Body Liver Bone &unas Total* Risk** 

3.2  x 2 . 4  x 5 . 6  x 3 . 5  g 2 . 5  x 
10'~ 10-6 10-8 10- 10-6 

Impound- 7.0 y 
Failure 
ment 10- 

* Does not include the risk of thyroid cancer, which is generally 
not fatal [and not pertinent for the impoundment failure 
scenario]. 

**The actual risk is the total risk following an actual occur- 
rence multiplied by the probability of occurrence over 70 
years. 
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2.7.3.1 Radioactive Liuuid Waste [excerpt] 

Wastes less than 100,000 pCi/l total long-lived alpha activity 
are released to the asphalt-lined solar evaporation ponds where 
they are stored for future processing. Water from the solar 
evaporation ponds is now being processed in the new waste treat- 
ment facility (Section 2.7.3.3). Sediment from these ponds is 
handled as contaminated waste. The solar evaporation ponds are 
currently being cleaned by draining the ponds, partially drying 
the sludge or mixing it with moisture absorbers, depositing it in 
appropriate shipping containers, and sending it to an off-site 
radioactive waste repository. After being cleaned and refined, 
the solar ponds will be used only for storing cooling tower blow- 
down water and tertiary treated effluent from the sanitary waste 
treatment plant. This water will be used as feed water for the 
reverse osmosis recycling plant. The reverse osmosis product 
water will be stored in another cleaned and relined solar pond 
f o r  subsequent use as make-up water for the cooling towers. 
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ATTACHMENT 2 

AERIAL PHOTOGRAPH OF THE SUBJECT UNITS 
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ATTACHMENT 3 

PLATE I 

REGISTERED WELLS WITHIN THREE 
MILES OF WEST SPRAY FIELD, 

PRESENT LANDFILL, SOLAR EVAPORATION PONDS, 
AND ORIGINAL PROCESS WASTE LINES 

AT ROCKY FLATS PLANT 
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ATTACHMENT 10 

PLUTONIUM IN SOILS DATA 
COLLECTED BY THE ROCKY FLATS PLANT 

1987 

Source: Rockwell International, 1987 [sic]. Annual Environmen- 
tal Monitorincr ReDort, U.S. DeRartment of Enercrv. Rockv Flats 
Plant. 
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1-018 
1-036 
1-054 
1-072 
1-090 
1-108 
1-1 26 
1-144 
1-162 
1.180 
1-198 
1-2 16 
1-234 
1-252 
1-270 
1-288 
1-306 
1-3 24 
1-342 
1-360 

2-018 
2-036 
2454 
2472 
2-090 
2-108 
2-1 26 
2-144 
2-162 
2- 180 
2-198 
2- 2 16 
2-234 
2-252 
2-270 
2-288 
2.306 
2-3 24 
2-342 
2-360 

- 
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Rutmum Conccntratiana in Rofky Flats A n a  Sal 
SMIplesb at One and Two Miles From the Pht Center, 1984-1987 

1984 
PU (Ki/6)' 

0.08 t 0.02d 

0.00 f 0.01 
0.06 t 0.05 
7.7 t Q5 

15.0 i 0.9 
2.1 i0.l 
0.29 i 0.03 

a03 t aoi 

a i r t  a02  
ami a 0 2  
0.22 i 0.03 
0.05 t 0.02 
0.13 t 0.02 
0.17t0.02 
am t 0.02 
am t 0.01 
a 1 4 t  0.02 
0. I3 t 0.02 
0.04 t 0.01 
0.10 t 0.02 

aoo t 0.01 
0.02 t aoi 
Q03 t 0.01 
0.40 t 0.04 

10.0 2 0.6 
0.4 t a04 
0.14: 0.02 

a 0 2  t 0.01 

a04 t 0.01 
a09 t 0.01 
0.04 t 0.01 
0.01 t aoi 
a08 2 0.02 
a i 3  t a 0 2  

0.02 t 0.01 
0.00 t 0.01 

0.05 t 0.02 
a04 f 0.01 

0.00 t 0.01 

0.02 t 0.01 

1985 
PU fKi/E)' 

0.15 i 0.02 
0.08 f 0.01 
0.02 t 0.01 
0.32 t 0.03 
1.0 t 0.09 

1.9 t0.17 
0.32 i 0.03 
0.10t 0.01 
0.06 t 0.01 
0.16 t 0.02 
0.05 t 0.01 
0.05 i 0.01 
0.14 t 0.02 
0.07 f 0.01 
0.05 t 0.01 
0.09 t 0.01 
0.15 f 0.02 
0.02 i 0.01 
0.11 to.01 

0.04 t 0.01 
0.02 t 0.0 1 
0.03 r 0.01 
0.33 t 0.03 
2.5 t 0.25 
0-41 i 0.04 
0.41 t 0.04 
0.04 f 0.01 
0.01 i 0.00 

0.02 f 0.01 
0.04 t 0.01 
0.05 t 0.01 
0.04 t 0.0 1 
0.04 t 0.01 
0.04 t 0.01 
0.86 f 0.01 
0.04 i 0.01 
0.13 t 0.01 
0.09 f 0.01 

13.0 t 1.3 

ai1 t 0.01 

1986 
pu tpCi/&)C 

0.1 5 t 0.02 
0.10 f 0.02 
0.04 f 0.01 
0.63 t 0.06 
7.4 t 0.62 

15.0 t 1.4 
1.9 t 0.18 
0.21 t 0.02 
0.08 f 0.01 
0.06 t 0.01 
0.16 t 0.02 
0.10 f 0.01 
0.04 t 0.01 
0.1 I 9.0.01 
0.08 f 0.01 
0.05 t 0.01 
0.17 t 0.02 
0.21 f 0.02 
0.03 t 0.01 
0.19 t 0.02 

0.03 t 0.01 
0.07 f 0.01 
0.05 t 0.01 
0.23 t 0.02 
5.3 t 0.48 
0.46 t 0.04 
O M  t 0.0s 
0.04 f 0.01 
0.02 f 0.01 
0.04 9 0.01 
0.08 t 0.01 

0.05 t 0.01 
0.07 t 0.01 
0.06 t 0.01 
0.05 t 0.01 
0.02 t 0.01 
0.09 t 0.01 
0.1 2 f 0.01 
0.05 t 0.01 

0.06 t 0.01 

- 
a Not MMk mrrectd. 
b S a p k d  to I depth of 5 cm. 
e. Concentrations II fa thc fraction of soil mcswPlrinp ICs than Zmm in diiunctcr. 
d Enor term fcprcsentr 2 standard dcviutbnr 

1987 
pu tP(%)c 

0.l8t0.02 

0.04 t 0.01 
0.51 t 0.05 
7.05 t 0.11 
237 t 0.21 
275: 0.28 
0.36 t 0.04 
0.17 t 0.02 

0.m t 0.01 

ai0 t 0.01 
a 2 1  0.02 

a05 t 0.01 
0.16 t 0.02 

0.21 t 0.03 
0.09 f 0.01 
0.06 f 0.01 
0.21 t 0.03 
0.24 f 0.03 
Q03 t 0.01 
0.16 t 0.02 

0.04 f 0.01 
0.10 t 0.01 

0.36 t 0.04 
4.48 i 0.52 
0.57 t 0.06 
0.40 t 0.04 
Q08 t 0.01 
0.03 t 0.01 
0.03 t 0.01 
0.14 t 0.02 
0.07 t 0.0 I 
0.07 t 0.01 
0.06 t 0.01 
0.08 f 0.0 I 
0.13 t 0.02 
0.08 t 0.01 
0.08 f 0.01 
0.14 t 0.02 
0.08 f 0.01 

a io t 0.01 
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PLATE I1 

SURFACE WATER FE TURES WITHIN THFtEE 
MILES OF WEST SPRAY FIELD, PRESENT LANDFILL, 

SOLAR EVAPORATION PONDS, AND 
ORIGINAL PROCESS WASTE LINES 

AT ROCKY FIATS PLANT 
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Annual Avcrdgc Concentrations of Chern- 
icd and Biologul Constituents in Liquid Efflucntsa 

Nuinkr 01 

Pnranictcr Analyws Cmin - Cmm - 
Discliarpc ou I ” 

ptiSUC 
NitrJlc as N, iiig/U 

Total Suspcndcd Solids. iiil?ju 
Total Residual Chlorine. iiidu 
Tobl Cliroiiiiiiiii. iiip/u 
Total Phosphorus. iiip/u 

Fecal ColiCoriii. tr/ I00 i i iv 

I3iwhcmiral O\ypcn Dciiiand 
(BOD, 1. ingle 

Discliargc ( ~ 1 2 ”  
pH. SU 
Nitrate as N. iiig/u 

Discliarre 003” 

Diwliargc U1Sb 
I”. su 
Nitrates 3s N .  iiiplv 
Nonvolatilc Surpc.ndcd 

Solids. i i i g / ~  

Discliarpc 0~61’ 
pli .  su 
Nitratca as N. tiip/v 

Nonvolatile S u y n d c d  
Solids. iiig/u 

Dircliarac 007” 
pli. sw 
Nitrates as N. iiiglt 
Nonvolatile Suqwndcd 

Solids. lilg/Y 

33 
33 
33 
33 
I 2  
33 
30 
I S  

3n 
38 

6.6 
<0.4 

4 . 0 5  
<&OS 

0.6 
< I  

7.n 
- 

1.5 
3.2 

19.0 
0.2 

6.0 
3.5 

20.0 

n. I 

8.0 
4.2 

Cmwn - 
- 
I .4 
8.5 

0.05 
I .2 
1.2 
9.0 

n. I 

- 
2.4 

During 1987. tlicrc wcrc no discliaqcr inadc 10 oilsitc 
waters troiii ilic Hcvcrsc Osniow I’ilot I’lant. 

Ihrinp 19x7. tlicr wen: no discliarpcs inadc io oflsitc 
waters Iroiii tlic Hcvcrw Owiosiz I’lant. 

:. 
21 1.4 n .4 - 
I1 0.2 5.1 I .5 

II 0.n 21 3.7 

36 7 0 n.7 - 
36 0.2 3.8 I .4 

36 n.ct I 11.0 3.6 

I S  6.Y 8. I 
I S  0.2 I .3 0.5 

I S  0.0 7.0 3.1 - 
a. Esaiiiplcs 0 1  N P D I 3  Pcriiiit iiiiiitationr arc prcwntcd in rablc A-I. 
b. Tlic L:.nvironmcntal Protection Agency N1’I)I.S disrliargc pcriiiit 

dcnncr rhc dircharpc locations :I$ lollows: 
001 -Pond li-3 
002 - Pond A-3 
003 - Rcvcrw O~iiiovir I’ilot Plant 
004 - Hcvcrw Osiiiosir Plant 
005 - Pond A 4  
006 - Pond U-5 
007 - Pond C-2 

c. SU - Siandard Units 
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Plutonium, Uranium. and Anicricium Conccnirations in Water at thc Rocky Flats Plant 

Numbcr ot 
Lowtion Analyscs Cmin Cmax 

Plutoniuin Conamtrotion (x lo-* ji<;i/inyP 

Pond A 4  8 
Pond B-5 10 
Pond c-1 48 
Pond c-2 S 
Walnut Creek at Indiana Street 32 

Pond A 4  8 
Pond B-s 12 
Pond c-1 48 
Pond c-2 S 
Walnut Crcck at Indiana Strcct 32 

0.00 t O.02b 0.04 t 0.03b 
4.007 t 0.03 0.04 t 0.03 
0.00 t 0.007 0.08 t 0.01 

4 . 02  t 0.03 0.05 t 0.03 
-0.02 t 0.05 7.1 t 0.08 

Uranium Concentration (x IO-* p~i/nu)d 

5.2 t UAb 25.0 t 3.0b 
2.7 t 0.3 65  t 0.7 
0.03 2 0.1 4.3 205 
3.6 0.6 6.9 t 0.6 
0.9 0.1 13.0 t 2.0 

Americium Conccntration (x IO-* pCqinYf 

Pond A 4  8 
Pond 8-5 ' 12 
Pond c-1 48 
Pond c-2 S 
Walnut Crcck at Indiana Strcct 32 

a. Radiochcmically dctcrmincd as plutonium-239 and -240. The interim standard cilculatcd 
- 

0.01 t 0.02b 0.03 f 0.02b 
-0.01 t 0.02 0.04 t 0.02 
-0.002 t 0.005 0.05 t 0.02 
-0.03 t 0.0s 0.03 t 0.02 
-0.02 f 0.0s 2.1 : 0.3 

0.01 t 0.009' 0.003 
0.02 i 0.007 0.007 
0.02 2 0.003 0.007 
0.03 t 0.02 0.01 
0.02 i 0.004 0.007 

11.3 t 1.2c 2.3 
4.6 t 0 5  0.9 
1.3 f 0.3 0.3 
5.4 t 0.2 1.1 
3.8 t 0.1 0.8 

0.02 t 0.02' 0.03 
0.01 t 0.008 0.02 
0.01 t 0.002 0.02 
0.01 t 0.03 0.02 
0.01 t 0.01 0.02 

Derived Concentration Guidc (DCG) for plutoniuni in watcr avaihblc IO mcinbcn of thc 
public is 300 x IO-' filmu. (Sa! Appndix A.) 

b. Cnlculatcd as I .96 standard dcviations of thc individuul mcssurciiicnt. 
c. Calculatcd as I .96 standud deviations 01 the mean. 
d. Radiochcmically dctcrmincd as uranium-233. -234. and  -238. Tlic intcrini standard cilcuhtcd 

Derivcd Conccntration Guide (CCG) tor uraniuiii in watcr iviihblc to tiictiibcrs 01 tlic public is 
500 x IO-* uCi/niu. tScc Appcndix A.) 

c. Ridiochcmicolly dctcrinmcd as amcricium-24 1. Tlic intcriiii stindurd calculated Dcrival 
Concentration Guidc (DCG) for aiiirricium in watcr ivaihblc to nicnibcrs 01 thc public is 
60 x 10-• oCi/mP. (See Appcndh A.) 
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Tritium Conccntrations in Water at the Rocky Flats Plant 

Tritium Conccntntion ( X  io-* uCi/muP 

Loc;lt1on Nuniber of AM~YSCS cm In c, Cmmn Pcrccnt of K C  -- 
Pond A 4  2 1  -700 .t 400b 8 0 0 t 4 M b  2OOt 9OC 0.01 
Pond B-5 37 600 i 400 l o o 0  f 400 2M)t 70 0.01 
Pond c-1 44 -900 f 400 800 t 500 1 0 0 t  60 0.00s 
Pond c - 2  13 - 4 0 0 t 4 0 0  700  t 600 300t 120 0.02 
Walnut Crcck at Indiana Strcst 63 -lo00 t 400 l o 0 0  t 400 400t 40 0.02 

a. The interim standard calculated Dcrivcd Concvntrrtlon Cudc (DCG) foi tritiuiii in water 
ivallablc to thc mcinbcrs of the public D 2.000.000 x lo-’ UCVmu. (Sw Appendix A.) 

b. Calculatcd as I 96 standud dewattons of thc indivdual nieasurcmcnt. 
c. Cilcuhtod 3s 1.96 standud dcmtlonr of tho mean. 
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Rutonrum, Unnium. md Amcnuum Conccntrrtions m Public Watcr S u p p h  

Lupt  on --. - 
Rcrno l r  

Dauldcr 
D b n  
C m t  Wcttcm 
b k t o n  
South Bouldcr DiveMCaml 
Stondky 

Drinkinp Water 

Ana& 
B o u k r  
Bloomticld 
a m r  
Goldcn 
Lafayc t P 
Louinilk 
Thornton 
Wcrtlnhrtcr 

Raonoir 

Buuldcr 
Dillon 
Grcat Wcstcrn 
Rahton 
South Bculdcr Diverson Cyul 
Standky 

Drinking Watcr 

- 

-- 
Ana& 
Boulder 
Broomfrld 
Dcnvcr 
Gdden 
Lfaycttc 
LwiniuC 
Thornton 
Westminster 

-. R c a f n z  

Bou ldcr 
Dillon 
Crcat Wc\tcm 
h k t o n  
South Houldcr Oivcrrmn Carl 
Standky 

Db inkin? Wa tcr 

Ana& 
Boulder 
B r m l - i l d  
Dcnvcr 
Gokicn 
Lrhycttc 
LOUWllk 
Thorn ton 
WCShninStcr 

-- -_ - - 

N u m b  of 
Amlvrr 

I 
I 

12 
1 
I 

I 2  

7 
12 
12 
4 
4 
4 
4 
4 

12 

I 
1 

12 
I 
I 

I 2  

1 
12 
It 
4 
4 
4 
4 
4 

I2 

I 
I 

12 
I 
1 

I 2  

7 
12 
12 
4 
4 
4 
4 
4 

I 2  

C-n --_- Cm, -_ ..-- Cmin --- 
Plutonium Concrntntion fx I@* rCi/mu)' - - -  - __----__ 

-0.002 f a 0 9  -a002 t 0.09 4.002 i 0.03' 
4.01 t a02 -0.01 ta.02 -0.01 t a02 

Q002 t0.005 aw t0.06 a007  r0.01 
-ami t 0.03 4.mi t 0.03 -ami 90.03 
0.01 L 0.03 0.01 2 0.03 0.01 t 0.03 
-am 0.002 0.004 t 0.001 0.00) t 0.006 

-a007 o . m b  
-0.003 1 a002 
-a002 t 0.002 

-0.006 raoi 

-001 t0.01 

4.01 t 0.01 

-0.02 t 0.01 
-0.007 f 0.01 

4.003 10.002 

0.01 f ao3b 
0.03 f 0.01 
0.02 tO.O1 
0.02 t 0.03 
0.01 t 0.02 
0.01 ! 0.03 
0.00 t 0.03 
a002 t 0.03 
a02 taoi 

0.003 t aoi" 
0.004 0.006 
a m  t o.m 
a002 *O.OI 
-aooi t0.01 

a002 t a m 2  

0.002 t 0.02 

.0.005 tO.O1 
4.008 f 0.01 

0.7 talb 
1.0 f 0.1 
1.8 t 0.2 
1.7 t0. I  
0.4 t 0.1 
0.3 r 0.1 

4.01 ? l3.02b 
4.01 t 0.08 
0.5 t 0.1 
0.2 t 13.1 
0.6 ?: 10.1 
0.1 f ID. I 

-0.03 t 10.1 
1.1 t 0.2 
aoi t a ~  

0.7 
1.0 
4.9 
1.7 
0.4 
2.7 

0.6 
1.2 
1.7 
1.4 
1.8 
0.2 

4.6 
1.9 

ai  

i O.lb 
t 0. I 
t 0.5 
r ai 
f ai 
t 0.3 

t 0.lb 

?: a2 

t 0.2 
t 0.2 

t 0.3 
t 0.1 
t 0.1 
t 0.6 
f 0.2 

0.7 t 0.1' 
1.0 20.1 
2.5 t 0.1 
1.7 20.1 
0.4 t 0.1 
1.7 t0.I 

0.3 t 0.03" 
0.2 t 0.03 
1.2 t0.2 

1 . 1  t 0.2 
0.2 20.1 

3.5 f 0.2 
ob 20.1  

a7 t 0.1 

a04 t0.05 

AIlerihm Conrratntnm f x l(r rCi/mWC - .  - 
-0.003 t 0.2b 4 . 0 0 3  10.02h 4.003 + 0.02' 
o.oO0 Y 0.002 0.oCw) ! 0.02 0.000 t 0.02 
-0.01 c 0.01 0.02 t 0.01 0.002 t 0.w3 
0.01 ? 0.02 0.01 tO.02 0.01 t 0.02 
0.02 J: 0.02 0.02 10.02 0.02 t 0.02 

-0.01 ?. 0.01 0.01 t 0.01 0.002 10.(k)2 

-0.01 t C ~ 0 2 ~  
4.003 ! 0.003 
-0.01 ! 0.01 
-0.006 i 0.02 
-0.002 ! 0.02 
.O.O03 i 0.02 

-0.01 ! 0.05 
.n.w + 0.02 

-ami io.003 

0.02 t 0.02b 
0.02 t 0.01 
0.01 '0.02 
0.02 f 0.02 
0.04 ! 0.03 
0.007 t 0.02 
0.04 t 0.02 
0.04 t 0.02 
0.w * 0.01 

:I. R:idiochemicdY determined as plutoniuiii-239 and -240. Thc intcrim stur&rd calculated 
DerivcdConccntratiDn Guide ODCC) for plutoniuni In water ava l l jb l r  tonlcmbers of the 
public iu 300 X lW*  WCilmu. tScc Appendix A.) 

b. Calculated as 1.96 standard dcvbtions oi thc ndividual mcasuttmcnts. 
C. Cdculatcd as I.% standud deviations of thc mean. 
d Radicx.hcmiwlly detcrmincd as urmum-235. -234, and -238. Thc intcrim standard 

cdcuhtcd Derived Concentration Guide t DCC) for uranium in water ovadabk. to mcmbcn 
of thc pubtic is 500 X IO-* rcllmr. (Sce Appendit A.) 

e. Radiochemkdy dctermined JT americium-241. Thc intcrirn standardcalculated Dcrived 
Concentration Guidc (DCG) for amcrrium III water avaiiabk to mcrnben of ihc public i* 
60 X IO-* rCi/ml!. ISec Appcndi\ A , )  

n.oo5 i O.OW 
o.a)s t 0.002 

0.007 t 0.02 
0.002 i 0.002 

0.02 ! 0.02 
0.001 f 0.02 
U0I L 0.02 

0.007 t 0.003 
UOI I 0.02 

krcrnt  of 
DCG 

cam1 
<ami 

a002 
<a001 

0.003 
0.001 

0.001 
0.001 
0.001 
ami 
ami 

<a001 
<0.001 

<0.001 
0001 

ai 
a2 
0.5 
a3 
0.1 
0.3 

0.1 
0.01 
0.2 

(12 
ai 

atw 
aoi 

ai 
0.1 

<0.001 
<O.Ool 

(LO03 

0.03 
0.003 

0.02 

0.0s 
0.008 
0.03 
0.0 I 
0.03 

0.02 
0.02 
0.01 

0.002 
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Tritium Concentrations in Public Water Supplies 

Location Numbcr 0 1  Analysn 'inin - cmax cmcm Pcrcent of Dcc 

Rcrwoir 

Boulder 
Dillon 
Gnat  Western 
Rilston 
South boulder Diversion Cmal 
Stmdky 

Drinking Water 

Anada 
Boulder 
Broomtkld 
Denver 
Golden 

*- Lafayettc 
Louavillc 
Tho-nton 
Wttmmmr 

1 
I 

I 
1 

48 

4a 

4 
40 

4 
4 
4 
4 
4 

40 

4a 

Tritium Conccntration (X IO* pCi/md 

400 t 400b 4 0 0 i 4 0 0 b  400*400" 0.02 
700 t 400 700 t 400 700 f 400 0.04 

-700 f 100 800 f 500 100. 60 0.005 
200 1400 200 1400 200 t 400 0.01 
3 0 0  r400 3 0 0  i 400 300 t 4 0 0  0.02 

-3QQ f 100 500 2 600 1 0 0 i  60 0.005 

0 f '400b 
-700 f 100 
-600 f 100 
-300 i 400 
-300 i 400 
-200  f 200 
-100 t :!oo 

loot 200 
4OOt 100 

900 * SOOb 
900 * 500 

1020 i 500 
700 i 500 

0 t 4 0 0  
700 i 400 
500 i 400 

2000 i 500 
800 t 500 

400 t 220" 
10Qt 60 
1 0 0 i  60 
100 f 110 

-200 f 210 
200 f 210 
200 f 210 
700 f 220 
100. 130 

0.02 
0.005 
0.005 
0.005 

<0.001 
0.01 
0.0 1 
0.04 
aoos - 

a. The DcrivedConccnmtion Cui& fCCQ for tntium in water avaiabk to mcmbcn of the public 
h 2.000.000 X IO4 rCi/rnQ. Tlic EPA andSetc  of Colondo Primnry Drinking Watcr Rcplrtlun 
h i t s  for tritium m 20.000 x lo-' rCiniQ. 

h Calculated 3s I.% standard dcviationnr of thc individual mcasumienix 
c Calcuhtcd as 1.96 standud dcvhtions of thc iiiwn. 
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ATTACHMENT 5F 

CONCENTRATIONS OF ORGANIC, .INORGANIC, AND RADIOACTIVE 
PARAMETERS IN THE LANDFILL POND EAST 

(LANDFILL POND NO. 2 )  
1987 

Parameter 

PH 
COD (mg/l) 

TS* (mg/l) 
TOC (mg/l) 
Conductivity 
(umho/ cm) 
Phenol (ug/l) 
PCBs (ug/l) 
Sr-90 (pCi/l) 
Gross alpha (pCi/l) 
Gross beta (pCi/l) 

NO as N (mg/l) 
TDZ (mg/l) 

Minimum 

7.9 
50 
<0.2 
372 
390 
7.0 

602 
c1.0 
C 0 . 4  
0.0 
-5.0 
-10 

Maximum 

8.6 

c 0 . 2  
102 

1,082 
795 
31 

779 

<50 
6.0 

7.9 
73233 
55237 

*TS (Total Solids) is the sum of TDS (Total Dissolved Solids) and 
TSS (Total Suspended Solids). 

1-1-88 



C07890010526 Date: 5 October 1988 
Revision No. 1 
Appendix 1-1 

ATTACHMENT 5F 

CONCENTRATIONS OF INORGANIC, RADIOACTIVE, AND ORGANIC 
PARAMETERS IN THE LANDFILL POND EAST 

1987 

-------- SAMPLE DESIGNATION-------- 
SWLF-1 SWLF-2 SWLF-3 

Chloride 
Sulfate 
TDS 
Alkalinity 
Nitrate 

Metals fmu/ka) 

Silver 
Aluminum 
Barium 
Ca 1 c ium 
Cobalt 
Chromium 
Copper 
Iron 
Magnesium 
Manganese 
Molybdenum 
Sodium 
Nickel 
Strontium 
Vanadium 
Zinc 
Antimony 
Arsenic 
Cadmium 
Lead 
Mercury 
Potassium 
Selenium 
Thallium 
Cesium 
Beryllium 

97.0 
37.6 
655 
402 

<0.20 

0.0076U 
0.2324 
0.2568 

64.7146 
0.0220u 
0.0122 
0.0063U 
0.3705 

33.4648 
0.1424 
0.0220u 

113.2378 
0.0370U 
0.5847 
0.0240U 
0.0200u 

<0.05 
<o. 010 
<O. 005 
<0.005 
<o. 002 
13 
<O. 005 
<0.010 
<0.2 

<O. 005 

121.5 123.7 
8.1 8.5 
1081 1082 
190 195 

<0.20 <0.20 

0.0076U 
0.7041 
0.1884 

94.7446 
0.0220u 
0.0192 
0.0072 
2.2593 
73.6777 
0.3363 
0.0220u 

225.8143 
0.0370U 
1.0469 
0.0240U 
0.0337 

C0.05 
<o. 010 
<O. 005 
< 0 . 0 0 5  
<0.002 

<0.005 
<o. 010 
C0.2 
<o.  005 

9 

0.0076U 
0.5842 
0.1885 

100.4984 
0.0220u 
0.0168 
0.0063U 
2.3254 

74.5405 
0.4216 
0.0220u 

216.0188 
0.0370U 
1.0474 
0.0240U 
0.0320 

<0.05 
<o. 010 
K O .  005 
<O. 005 
<o. 002 
10 
<O. 005 
<o.  010 
C0.2 
<O. 005 
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CONCENTRATIONS OF INORGANIC, RADIOACTIVE, AND ORGANIC 
PARAMETERS IN THE LANDFILL POND EAST 

1987 
(CONTINUED) 

-------- SAMPLE DESIGNATION-------- 
SWLF-1 SWLF-2 SWLF-3 

Radiochemistrv (D Ci/sl 

Uranium-234 
Uranium-2 3 5 
Uranium-238 
Plutonium-239 
Americium-241 
Tritium 
Strontium-90 
Cesium-137 

gross alpha 
gross beta 

0.921.7 

2.0k1.3 
0.0+0.9 
0.021.3 
1.4x10+2 
1.8 
4.0 

2 752 2 

(2.225.8) 10-1 

4+9 

Volatile Oruanics 

All volatiles were not detected. 

O.OL2.0 ( 0.027.9) 10-1 

2.0kl.9 ( O.Ok5.5) 10-1 
(0.0+5.6)10-1 (O.Ok9.7)lO-1 

4.4x10+2 2.3X10+3 
4.4x10+2 2.3X10+3 
1.1 c1.0 
4.0 <1.0 
1523 23+11 
1641 3 2 4+3 

(1.4k6.1) 10-1 1.1k1.8 

Sample SWLFl collected from west side of landfill pond. SWLF2 
and SWLF3 are water samples from the landfill pond. All three 
samples were collected on 9/30/87. 
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ATTACHMENT SG 

DERIVED CONCE"RAT1QN GUXDES (DcGa) 

Amerleium (as - 2 4 1 )  
Plutanium (as -233 and -24a) 
Tritium 
Uranium (as -233,  - 2 3 4 ,  -238) 

60 x Q=-9 10 
300 K 10-9 
2,000,000 x 
500 x 10-9 

Plutonfua (Class W) 
pcp 

20 x 10-15 
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6A 

MEASURED BY THE 
AT DIW"ARGE POINT 061 

SURFACE WATER PARAHETERS 
ENVIRONMENTAL PROTECTION AGENCY 

(1987) 

NPDES 
Allowable 

&Ami% 
25 
45  

Number 
QuMh!mm 

33  
HA 

Annual ' 

Au.raaa_nsan 

9.0  
NA 

7 W U  
Tota l  chromium 

33  1.4 

(W/l) 
Total phorphomr 

tm/l) 
Total  rmsidunl 
chlorine (mg/l) 

Qil an4 grease 

Fecal coilifam 
I (virual) 

12 0.05  0 . 1  

33 1. a 12 

33 0.l 6.111 

NA NA nene 
30 
33 

I. 2 
NA 

400 
6.0-9.6 

NA - Not av4ilabJe 
SU - Standard Units 
Sourco: 1987 Annual Monitoring Rlport 
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RANGES OF ALPHA AND BETA ACTZVITY IN OFF-SZTE SURFACE WATER 
SAMPLES COLLECTED BY TRE CITY OF BROOHFIELD 

1985 

Activity (x lo*' uCi/tnl)  

L Q m L k U  Albha Bata 
W41nut crrak l.OfZI-llf6 l.O;tlO-l8;t;l4 (at Indiana 8 t .  ) 

D r y  Creak Valley 1 a 0 2 3 w 1 1 ~ 1 1  1.0t10-14419 Ditch 

Great western 
Reservoir 

1 024 *lO&5 l.o+lo-la~la 

Reaults obtained from wsrkly campasftr samphs of drinking 
water from the Broomfield Watar Treatment Plant. 

R I I S U l t 5  obtainad from grnb samples from ths Denver side of 

s i d r  of 

BroQmfieldls dietributfon oyatmm, 

Broomfield'o distribution syotaa. 
Re8ulte obtainad from grab aamglms from the co-mingled 

Sourca: c i ty  ol 
ort. Me 
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RANGES OF ALPHA, BETA, AND TRITIUM ACTIVITY IN ON- AND OFF-SITE 
SURFACE WATER SAMPLES COLLECTED BY THE COLORAOO 

LaCation 
Pond A-3 

Pond 8-3 

Walnut Crs8k 
(at  Indiana s t . )  

Woman Creek* 
( a t  Indiana St.) 

Wmstarinrtar 

Broomfield 

Arvada 

North Table 
Mountafn 

Baulder* * 
coldrn* * 

!ixnuul 
450-738f397  

450-618  

<350-1,271 

<350-706 

<3!56-503 

4350 

<3 50-44 6f188 

c350 

<3 50 

* Based on 2 samglea. 

** BaaOd on 4 (quarterly) aamplrc. 
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ATTACHMENT 6D 

RANGES OF NATURAL URANIUM AND TOTAL ALPHA 
CONCENTRATION IN WATER SAMPLES COLLECTED BY 

1985 
THE COLORADO DEPARTMENT OF HEALTH 

Sampling Months URANIUM 
Station SamDled _lua/l) (x 103 uCi/ml) 

Pond A-3 Oct., Dec. <3 <2 

Pond B-3 Nov., Dec. <3 <2 

Walnut Creek Oct., Nov., 5.9-11.8 3.9-7.8 
at Indiana Dec . 
Street 

Broomfield Nov., Dec. < 3  <2 

Westminster Nov. , Dec. <3 <2 

Arvada Oct. , Nov. , <3 
Dec . <2 

Boulder Dec . <3 < 2  

Golden Nov . <3 <2 

North Table Oct., Nov., <3-3.7 <2-2.5 
Mountain Dec . 

ALPHA9 
(x 10- 
uCi/ml) 

<4-11+4 

<4 

<5-10 

<4 

c3 

<2-2+2 

<2 

<3 

<2 

Source: Colorado Department of Health, 1985. En vironmental Sur- 
veillan 1 Rock Flats 
Plant. Month lv Information Exchanae Meetina, December 19 8 5. 
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ATTACHMENT 7 

AIR QUALITY DATA COLLECTED 
BY THE ROCKY FLATS PLANT 

1987 

Source: Rockwell International, 1987 [ s i c ] .  -- 
tal Monitorina ReDort. U.S. DeDartment of Enerav. Rockv Flats Plant. 
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Plutonium-239 and - 2 4 0  Activity Concentrations in Onsite Ambient Air at Sclccted Locationsa 

Station 
~~ 

s-5 
S-6 
S7 
S-8 
s-9 

s4 
SI I 
SI8 

26 2117 0.034 0.729 0.1 I 7  0. I94 
25 345 0.010 1.815 0.203 0.509 
25 34 7 0.075 4.170 0.770 1.114 
26 379 0.148 3.018 0.885 0.789 
26 407 0.302 3.878 1.222 1.012 

I 7 0.002 0.002 0.002 
I 7 -0.001 -0.001 -0.001 
2 34 0.007 0.007 0.007 

a. Air-uiitpling starionr S-5. S6. S-7. S8. and S 9  arc locatcd in :ireas whcrc tlic potcntial l o r  clcvatcd airbornc 
ndioactnwy is grcatnt (see Fiyrc  7 ) .  Sanipln lrorn stations S 4  (takcn 12/15/87 to I 2/21/87). $1 I (taken 1/6/87 to 
1/13/87). and $18 (takcn 12/23/86 to 1/27/87) cxcccdd tlic %rccnin(! guidc of 10 X IV” &/mu total lonplivcd 
~ l p h a  activity. Spccitic plutoniuni analyses wen: pcrtorrncd on thcw JilnipIcI The mutts of t h c r c  analysts arc includcd 
for coniplctcncu. 

C,,, = Ha\iiituni comporitcd conwntr;rtion; C,,,wn = M u n  compuritcd comcntratium 

tnwn conccnirition at S-5 war0.117 x IO-“ pCi/mu. 

S-5 was 287,000 n i l .  

of rhc public is 20 x IO-” uCi/cnU. tScc Apmndix A.) 

b. Conccntrations rctlcct nionthly coniporitcx ot station concmtrationr Cn6,, = Minimum compositcd conccnirJtion: 

c. To obtain ihc proper conLmtmtion. niultiply thc nuntkrr Ibtcd in the trblc by 1 x IO-” rCi/niI~ For rxantplc thc 

d. To obtain ihc propcr volume. inuliiply tlic nunibcrs listcd in tlic tablc by 1000 ma. For cxampk, volurnc wmplcd at  

c. Thc intcrini standard caIculatcy1 Dcrivcd Concentration Gudc 1 DCG) for inhalation ol‘clils W plutonium by incrnbcn 

0.58 
1.01 
3.85 
4.42 
6.1 1 

0.01 
-0.01 
0.04 
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S cation 

s-3 I 
s-32 
s-33 
s-34 
s-35 
S-36 
S-37 
s-38 
s-39 

s-4 I 
s-4 1 
s-4 3 
s-44 

-. 

s-tn 

Suiiiiiivry 
Avcragc - 

Date: j October 1988 
Revision No. 1 
Appendix 1-1 

Niinibcr ol Analyses 

I I  
I 2  
I 2  
12 
I 2  
I2 
12 
I ?  
I2 
I2 
I2 
I2 
12 
I2 

167 
- 

Plutonium-139 and -240 Activity Concentrations in Pcrimctcr Ambicnt Air 

( X  IO00 111’1 

294 
313 
36 5 
32 I 
293 
355 
35 1 
36 2 
388 
338 
321 
355 
3Y0 
355 

(’“1;u; 

0.01 3 
- 

0.0 I4 
0.004 
11.263 
0.0 i n  
0.022 
0.01 I 
n.oia  
0 . m  
n.oio 

n w  
11.009 

0.IMM 
n.olo 

0.263 

(‘mwn - 
0.1303 
0.0412 
0.00 I 
(J.lJ24 
0 . w 3  
O.IX17 
0.007 

O.no2 
0.1~15 

n . 1 ~ 3  
o . i n ~  
(I.lKJ I 
0 .002 
0.w2 

- 
0.00s 

(Cincd 

0.004 
0.004 
O.lMJ2 
0.075 
0.006 
0.006 
n.003 
0.005 
0.002 
0 .003  

(1.102 
0.002 
0 .003  

n.im3 

I’crcwttL: of DCC; 
(Cnrcod 

0.02 
I). 0 I 

0. I2 
0.02 
0. OM 
0.04 
0.02 

0.0 I 

n.ot 
0.02 
NO2 
0.01 
0.0 I 
0.01 

- 
0.03 

a. To obtain ilic proper conrrc.ntr;rIiun. iiiulliply tlic nuinbcrr listcd in clic table by I x IO-” pCi/iiit. 1:or csvniple. 

b. To obtain tlic proper volunic. iiiulriply ilic nciiiibcr listed in ~lisc t i b k  by \ N O  in’. I or naiiiplc. ilic volunic 

c. Tlic inicriiii *c;iiidard clasulatcd Ocrivcd C~rnccn~ratron Giiidc t IX‘GI l o r  iiiliaiation ot (‘Ian W plutuniuiii b y  
iiiciiibcrs 01 tlic public is 20 X IO-’’ uC’i/iiit. 

tlic nicin wnccncrition i t  S-31 W:IS 0.003 x IO-” eCi/iiiv. 

uiiil~lcd at S-31 \US 294.000 111’. 
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Station 

Marsliall 
J c l l c ~ ~  Airport 
Supcrior 
Boulder 
Ldiiycttc 
Brooiiilicld 
Walnut Crcck 
Wagner 
Lcydcn 
West niinrtcr 
Dcnvcr 
Goldcn 
Lakcvicw Pointc 
Cotton Crcck 

Sumtnvy 
Averagc 

Numbcr ot 
Arwlyscl 

I 2  
I 2  
12 
I 2  
12 
I2 
12 
I2 
I 2  
12 
I 2  
12 
12 
12 

168 
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Plutonium-239 and -240 Conccntrations in Community Ambient Air 

Voluincb 
(x l000tn' )  

315 
34 2 
327 
364 
344 
30 I 
384 
36 7 
337 
279 
319 
36 3 
365 
345 

Coneauration ( x  iwi5  uCi/mu," 

-- Cflli" - cm, - Cmcan 

-0.00 I 0.00s 0.002 
0.000 0.010 0.003 

-0.00 I 0.004 0.00 I 
o.o(m 0.004 0.00 I 
0.Ooo 0.004 0.002 

-0.001 0.008 0.002 
-0.00 I 0.005 0.002 
0. wm 0.007 0.003 

-0.001 0.008 0.00 I 
-0.002 0.299 0.026 
-0.006 0.05  0.00 I 
-0.00 I 0.007 0.001 
0.000 0.008 0.002 

-0.001 0.005 0.001 

- Standud Dtyiarion 
(Cmwn) 

0.002 
0.003 
0.002 
0.001 
0,Wl 
0.003 
0.002 
0.003 
0.002 
0.086 
0.003 
0.003 
0.002 
0.002 

-0.006 0.299 - - 
- - - 0.003 0.0082 I 

Pcrcrnt' of W<; 
(Cmcan) 

0.01 
0.02 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.0 I 
0.13 
0.01 
0.01 
0.01 
0.01 

- 
0.02 

3. To obtain ilic prolrr conccntmtion. niultiply tlic nuiiibcrs listcld in tlic tablc by I x IWi1 fiCi/mu. For cxamplc. 

b. To obtain tlic propcr voluoic. iiiultiply ilic nuiiibcrs listcd in tlic iablc by 1000 iii]. For csaiiiplc, (lie volume 

c. Tlic intcrini standard calculatcd offsite Dcrwcd Conccnrration C h i &  (IXQ for inhalation of Clu W plutoniuni by 

the nican conwntraiion at Marslull was 0.002 x IO - "  pCi/iiie. 

samplcd at Marsliall was 3 1 5 . 0 0  111'. 

mcmbcrs o l  thc public is 20 x 1W" uCi/mu. 
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ATTACHMENT 6D 
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RANGES OF NATURAL URANIUM AND TOTAL ALPHA 
CONCENTRATION IN WATER SAMPLES COLLECTED BY 

THE COLORADO DEPARTMENT OF HEALTH 
1985 

Sampling 
Station 

Pond A-3 

Pond B-3 

Walnut Creek 
at Indiana 
Street 

Broomfield 

Westminster 

Arvada 

Boulder 

Golden 

North Table 
Mountain 

Months 
Samnled 

Oct. , Dec. 
Nov., Dec. 

Oct., Nov., 
Dec. 

Nov. , Dec. 
Nov., Dec. 

Oct., Nov. , 
Dec . 
Dec . 
Nov . 
Oct., Nov., 
Dec . 

URANIUM 
(ua/ll fx 103 uCi/mll 

<3 c 2  

<3 c 2  

5.9-11.8 3.9-7.8 

< 3  

<3 

<3 

<3 <2  

<3 <2 

c 3 - 3 . 7  < 2 - 2 . 5  

ALPHAg 

uCi/rnll 
(x 10- 

<4-11-+4 

<4 

<5-10 

<4 

<3 

C2-222 

< 2  

<3 

<2 

Source: Colorado Department of Health, 1985. Environmental Sur- 
veillance Renort on t h e  U.S .  DeDartment of Enerav Rocky Flats 
Plant. Monthlv I nformation Exchanae Meetina, December 1985. 
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ATTACHMENT 7 

AIR QUALITY DATA COLLECTED 
BY THE ROCKY FLATS PLANT 

1987 

Date: 5 October 1988 
Revision No. 1 
Appendix 1-1 

Source: Rockwell International, 1987 [sic]. Annual Environmen- 
tal Monitorha Renort. U . S .  DeDartment of Enercw. Rockv Flats 
Plant. 
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Plutonium-239 and -240 Activity Concentrations in Onsite Ambient Air at Selected Locationsa 

s-5 26 287 0.034 0.729 0.117 0.194 
S-6 25 345 0.010 1.815 0.203 0.509 
s-7 25 34 7 0.07 5 4. I70 0.770 1.114 
S-8 26 379 0.148 3.018 0.885 0.789 
$9 26 40 7 0.302 3.878 1.222 1.012 

s-4 I 7 0.002 n. 002 0.002 
SI I I 7 -0.001 -0.00 I -0.00 I 
SI8 2 34 0.007 0.007 0.007 

0.58 
1.01 
3.85 
4.42 
6.1 1 

0.01 
-0.0 I 
0.04 - 

3. Air-sliiipling starionr $5. S6. $7. S 8 ,  and S 9  arc lowtcd in arcas whcrc tlic polcntial for clcvatcd airborne 
ndioactrvcty is grcatcst ( s a  I:i&wrc n. Saiiipln lrom stations S 4  (taken 12/15/87 to 12/21/87). SI I (takcn 1/6/87 to 
I / 13/87). and $18 (taken 12/23/86 to I /27/87) cxccedal tlic scrccninp gudc of 10 X I W h s  MCimu total lonpiivcd 
alpha :iciivity. Spccitic plutoniuni analyses wcrc pcrtormcd on thcw uriiplcr Thc rcjults of thcsc a ~ l y s c s  arc tncludcd 
for coniplctcncss. 

C,,, = Ma\iinunt coniporitcd concunlrafion; C,,mn = Mwn coinprifcd cowcnrntiun 

Incan conccntration at $5 was 0.1 17 x IO-” rCi/iiiu. 

b. Conccntrationr rcllcct monthly c~~~iiipositcr ot’ station concrnttaiionr Cnlin = Miniinuni coinposited conccntration; 

c. To obuin tlic propcr conLmtration. niuliiply tllc nunibcrr lhtcd in tlic tablc by 1 x 1O-l’ rCi/niu. For cmnplc tlic 

d. To obtain tlic propcr volunic. niultiply tlic nunibcrs listcd in tlic tablc by 1000 m a .  I,’ot cxamplc, volurnc winplcd a t  

c. The inrcrini standard calculatcut Dcrivcd Cunccntntton <hide (DCG\ for inhabtion of vbvs W plutonium by incmbcn 
S-5 was 287.000 ni’. 

of thc public is 20 X IO-” rCi/inu. tScc Appcnd& A.) 
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S tiititin -- 
S-3 I 
s-31 
s-33 
s-34 
s-35 
S-36 
s-3 7 
s-38 
s-39 
S1O 
s-4 I 
s-4 1 
$43 
s-44 

s Ulll lllary 
AVCrJFC 

I 1  
I ?  
I ?  
12 
I ?  
I ?  
I 2  
I:! 
I2  
I2 
12 
I2  
12 
I ?  

167 
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Plutoniuiii-239 and -240 Activity Concentrations in Pcrimctcr Ambient Air 

(X 1000 111’) 

294 
313 
365 
321 
293 
355 
35 I 
36 2 
3R8 
338 
321 
355 
390 
355 

(*,,,in 

-0.w I 

- o m  

0 . 1 ~ 2  

-- 
0.l“) 

-l).I)OI 

-0.00 I 

0 . I i i ) l  

O.IW)Q 
-O.IH) I 
-0.001 
0.000 

-11 001 
-o.cni 
- l l . o O l  

-0.001 

(‘“I* 

0.01 3 

- 
0.014 
0.004 
0.263 
0.0 i n  
0.022 
0.01 I 
n.oia 
0 . w  
0.0 I 0 
0.009 
0uo4 
II.IW)6 
n.010 

0.263 

(‘In,, 

0.03  

0.w I 

- 
0.W2 

0.024 
O.(W)3 
O.iN17 
0.007 

0.002 
n.oos 

n . 1 ~ 3  
0 .1~3  
0.001 
0.002 
0.002 

- 
u.005 

%lc;ln) 

0.004 
0.004 
O.(W)2 
0.075 
0.006 
0.006 
11.003 
0.005 

0.003 

0.002 
0.002 
(). 00 3 

0.002 

0.003 

- 
0.00157 

;I. To obtain tlic prolxr concuntr-tion. iiiuliiply tlic numbers lislcd iii tlic iiblc by I x IO-” rCi/iiiu. For csaniplc. 
the nicin amccniration ai  S-31 wits 0.003 x IO-” pCi/iiit. 

b. To obtain tlic propcr voluiiic. iiiultiply ilic niiiiihr listed in tlic iibk by 1000 in’. I or naiiiplc. ilic volunic 
uii~plcd a! S-31 \US 194.1)OO 111 ’ .  

c. Tlic inicriiii xt;iiidard CIJCUIJIL! 1)crivc.d Cirnccniration Gciidc 1 IX’Gi l’or iiilialaiion ut Clash W pluioniuiii b y  
tiiciilbcrs 01 tlic public is 20 X 10.’’ d’i/iiit. 

I’crLfnI~ of ucc; 
(CnlC,rlJ 

0.02 
0.0 I 
0.01 
0. I 2 
0.02 

0.04 
0.02 

0.02 
0.02 
0.01 
0.0 I 
0.01 

0.w 

0.0 I 

- 
0.03 
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Station 

Marsliall 
Jcfl'cw Airport 
S u pcrio r 
Boulder 

Bmuiiiiicid 
Walnut Crcck 
Wagner 
Lcydcn 
Wertminstcr 
Dcmcr 
Coldcn 
Lakcvicw Pointc 
Cotton Crcck 

LJl'ayCttC 

Suminvy 
Averagc 

Number ot 
ANIYSCS 

I 2  
12 
12 
I 2  
12 
12 
12 
12 
12 
12 
12 
I 2  
12 
12 
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Plutonium-239 and -240 Concentrations in Community Ambient Air 

Voluincb 
( x  l000in' )  

315 
342 
327 
364 
344 
30 1 
384 
36 7 
337 
279 
319 
36 3 
365 
345 

Cunumriluon (x 1 0 - l ~  ,~CCilrnu\J 

Cmin Cmax Cman - - -  
-0.001 0.005 0.1m2 
0.000 0.0 10 0.003 
-0.001 0.004 0.00I 
0.00 0.004 0.001 
0.000 0.004 0.002 
-0.00 I 0.008 0.002 
-0.001 0.005 0.002 
O.OO0 0.007 0.003 

-0.001 0.008 0.001 
-0.002 0.299 0.026 
-0.006 0.005 0.001 
-0.001 0.007 0.001 
0.000 0.008 0.002 

-0.00 I 0.005 0.001 

Standard Ocvution 

(Cman) 

0.002 
0.003 
0.002 
0.001 
0.001 
0.003 
0.002 
0.003 
0.002 
0.086 
0.003 
0.003 
0.002 
0.002 

-0.006 0.299 - - - - - 0.003 0.0082 I 

Pcrccnt' of I>CG 

(Cmcan) 

0.01 
0.02 
0.0 I 
0.0 I 
0.01 
0.01 
0.01 
0.02 
0.0 I 
0. I3 
0.01 
0.01 
0.01 
0.01 

- 
0.02 

a. To obtain tlie prolxr conccntration. multiply tlic nuiiibcrs listed in tlic table by 1 x IO- ' '  pCi/mu. For cxamplc. 

b. To obtain tlic propcr voluciic. multiply tlic nuiiibcrs listed in tlic iablc by IO00 111'. I;or csaiiiplc. tlicvulumc 

c. Tlic intcrini standard calculatcd ol'fsitc Dcrmcd Con~~ntmtion Guidc f lXt2 for inhdaimn of Class W plutonium by 

the nican concxntmtion 31 Marslmll war0.002 X IO"' pCi/iii~. 

samplcd at Mmliall was 3 15.00 111'. 

tncmbcrs oi thc public is 20 x IO-" uCi/mu. 
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Onsite Aiiibicnt k r  Quality Data 

(Nonradioartnc Parantctcrs) 
I987 

Total Suspended Particulates (din') 

Total Number ot Snptes - "A"d 
Total Number of Samplcs - "U"b 
Ccoiiictric Mcan. Simpler "A" 
Ceonictnc Mcan. Simpler "I)" 

Standard Dcviation. Siniplcr "A" 
Standard Deviation. Samplcr "I#" 

Obrcrvcd 24Hour Maxiitium, "A" 
Obscrvcd 241lour Masiinum. "B" 

Second Hichcst Maximum. "A" 
Second Highcst Maximum, "U" 

Lowcrt Obswcd Valuc. "A" 
Lowest Obrrvcd Valuc. "U" 

Ozone ppm) 

Nunibcr ot Obscrvattons, HourlyC 
Anthmctic Mcm. Annual 
Maximum I-Hour Conccntratton 
Second Hiphcst I -1iour Concvntntion 
Minimuni Oblrcrvation. Hourly 

Carbon Mono\idc (pptii) 

Nunibcr 0 1  Obscrvutiona. Iiourly' 
Aritlinicttr Mcan. Annual 
Maciiiiutit I -Hour Conccntntion 
Second Ilichcst I-liour Conccntration 
Haxitnum 8-llour Conccntutiott 
Mininium Hourly Observation 

Nitroccn Dio\idc Inom, 

Number ot Obscrrationr, Ilouriy" 
Anthmctic Mcan 
Maximum I -Hour ConccntrJtion 
Minimum Hourly Obwwation 

Sulfur Dicoidc fnntiih 

Numkr  ot Obscrvationr. Hourly" 
Anthmctic Mcan. Annual 
3-HOUr Avcragc, Highcst 
24-Hour Avcrdgc, Highcqt 
M.niniutii I .Hour Conccntwtion 

60 
58 

40.9 
39.2 

21.8 
21.5 

100.1 
91.2 

97.5 
96.5 

8.8 
5.2 

8.143 
0.036 
0.1 35 
0. I34 
0.003 

8.400 
0.69 
6.50 
4.90 
2.30 
0.0s 

7.500 
0.005 

0.00 I 
0.064 

8.284 
0.003 
0.021 
0.0 I 0  
0.025 

Air bornc Lcid (ugim' I 

J e r  Aor-Junc Jul-Scl~ 0cf-l)cc 
Total Numbcr 
0 1  Samplcs 6 7 6 6 

Ouartcrly Avg. 0.015 0.033 0.018 0.010 - 
J. Primary anibicnt air partwluitc umplcr. 
b. Co-Located duplicitc wmplcr. 
c. Continuous millivolt anilyzcr output is c~~tnposi~cd and 

convcrtcd to enginccrinp units lor compdrwn to NAAOS  
( s c e  Tablc 8). 
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ATTACHMENT 8 

AIR QUALITY DATA COLLECTED BY 
THE COLORADO DEPARTMENT OF HEALTH 

Source: Colorado Department of Health, 1985. En vironmental Sur- 
veillance ReDort on the U.S. DeDartment of Enerav Rockv Flats 
Plant. Monthly Information Exchanue Meetina, December. 
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ATTACHMENT 8A 

Date: 5 October 1988 
Revision No. 1 
Appendix 1-1 

RANGES OF RADIOACTIVE PARAMETERS IN AIR SAMPLES COLLECTED 
BY THE COLORADO DEPARTMENT OF HEALTH 

1984-iga5 

Total 
Long-lived 

Sampling 
Areas (x 10- uCi/mlZ 

On-Site 
(Security) 

1984 <1-16 
1985 el-15 

On-Site 
(Perimeter) 

1985 1-8l 

O f f  -Site 
(Metropolitan) 

1984 <1-16 
1985 el-15 

O f f  -Site 
(Remote) 

1984 <4-31 
1985 <4-16 

Total 

(x- uCi/ml) (x 1 0 s  uCi/mll 

Long-lived PU 239+ 
Beta 240 

<lo-140 ND 
<lo-120 <O. 02-9.24 

- +o. 11 

<10-110~ <O. 02-8.5 
- +o. 10 

<lo-140 ND 
<lo-120 ND 

<10-220 ND 
20-160 ND 

'Data collected during December only. 
'Data collected during June and July only. 
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ATTACHMENT 8B 

LOCATIONS OF COLORADO DEPARTMENT OF HEALTH 
OFF-SITE AIR MONITORING STATIONS 

Metropolitan: 

Remote (background) : 

Broomfield 
Adams City 
Arvada 
Aurora 
Boulder 
Denver 
Denver 
Castle Rock 
Engl ewood 
Golden 
Lakewood 
Longmont 

4301 E. 72nd Ave 
8101 Ralston Road 
1633 Florence St. 
13th and Spruce 
414 14th Street 
1050 S.Broadway 
310 3rd Street 
4857 S. Broadway 
911 10th street 
260 S.  Kipling 
City Hall 

Durango Fire Station 
Fort Collins 200 W. Oak 
Lamar Power Plant 
Leadville 510 Harrison Ave. 
Rangely High School 
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ATTACHMENT 9 

DIAGRAMS O F  PROCESS WASTE AND SANITARY SEWER CONDUITS 
AT THE ROCKY FLATS PLANT 
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EXPLANATION 

IO 
Well registered with the Colorado State Engineer 

NOTE: Reference Numbers Indexed in Table 2-4. 

Scale: 1"  = 2000' 

I 

2000' 4000' 4000' 3000' 2000' 1000' 0 

2 15 Union Boulevard 

Suite 600 

Lakewood. Colorado 80228 c (303) 980-6800 MA'JAGERS \5/ DESIGNES~CONSULTAY-S 

ROCK WELL INTERNATIONAL 
Rocky Flats Plant 
Golden. Colorado 

Exposure Information Report 
Plate I 

REGISTERED WELLS WITHIN THREE MILES OF 
WEST SPRAY FIELD, PRESENT LANDFILL, 

SOLAR EVAPORATION PONDS, AND ORIGINAL 
PROCESS WASTE LINES AT ROCKY FLATS PLANT 

October, 1988 
1 
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Scale: 1" = 2000' 

1 

2000' 4000' 4000' 3000' 2000' 1000' 0 

215 Union Boulevard 

Suite 600 

Lakcwood. Colorado 80228 
(303) 980-6800 MANAGERS w DESIGNERS'CONSULTANTS 

ROCK WELL INTERNATIONAL 
Rocky Flats Plant 
Golden. Colorado 

Exposure Information Report 
Plate II 

SURFACE WATER FEATURES WITHIN THREE MILES OF 
WEST SPRAY FIELD, PRESENT LANDFILL, 

SOLAR EVAPORATION PONDS, AND ORIGINAL 
PROCESS WASTE LINES AT ROCKY FLATS PLANT 

October. 1988 


